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Office  op  the  State  Engineer  and  Surveyor, 

Albany,  N.  Y.,  January  22, 1902. 

To  the  Honorable  the  Speaker  of  the  Assembly: 

Sir: — I  have  the  honor  to  transmit  herewith  my  annual  report 
for  the  fiscal  year  ending  September  30, 1901. 

EDWARD  A.  BOND, 

State  Engineer  and  Surveyor. 


•REPORT. 


To  the  Honorable  the  Legislature  of  the  State  of  New  York: 

I  have  the  honor  to  present  herewith  my  third  annual  report 
as  State  Engineer  and  Surveyor  of  New  York. 

This  Department  is  charged  by  the  provisions  of  the  Constitu- 
tion, by  the  Revised  Statutes  and  by  laivs  passed  at  each  session 
of  the  Legislature  with  the  duty  of  designing  and  supervising 
the  various  engineering  operations  for  the  construction  and 
maintenance  of  the  public  works  6f  the  State. 

These  works  are  varied  and  extensive  and  the  duties  and 
responsibilities  for  them  are  constant  and  exacting.  The  further 
duties  of  the  office  of  the  State  Engineer  are  those  which  are 
incideht  to  his  membership  of  the  various  commissions  and 
boards  of  which  the  State  Engineer  and  Surveyor  is  a  member. 
From  the  several  boards  many  subjects  are  referred  to  him  for 
examination  and  report. 

These  boards  and  their  duties  are  as  follows: 

The  Canal  Board. — Controlling  the  construction  and  mainte- 
nance of  canals,  and  also  hearing  and  adjudicating  the  claims  of 
contractors  for  work  done  under  the  nine  million  improvement 
of  1895-97. 

The  Board  of  Commissioners  of  the  Land  Office. — Controlling 
the  sale  and  purchase  of  State  lands,  and  the  granting  of  lands 
under  water. 

The  State  Board  of  Health. — Controlling  the  approval  of 
designs  and  the  manner  of  construction  of  proposed  systems  of 
sewers,  all  of  which  were  referred  to  the  State  Engineer.    The 
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board  also  controlled  all  matters  concerning  the  public  health, 
especially  those  affecting  contamination  of  streams  and  water 
supplies,  until  February  19^  1901,  when  the  board  was  abolished 
by  chapter  29  of  the  Laws  of  1901. 

The  Board  of  State  Canvassers. — Charged  with  the  duty  of 
canvassing 'the  returns  of  elections. 

The  Board  of  Quarantine  Commissioners.!— Having  control  of 
the  Quarantine  establishment  of  the  port  of  New  York. 

The  Forest  Preserve  Board. — Authorized  to  purchase  and  to 
perfect  titles  of  land  for  the  Fore^  Preserve.  The  State  Engi- 
neer continued  to  be  a  member  of  this  board  until  March  22, 1901, 
when  it  was  abolished  by  chapter  94  of  the  Laws  of  1901. 

The  Board  of  Equalization  of  Assessment. — Charged  with  the 
duty  of  equalizing  assessments  of  State  taxes  among  the  several 
counties. 

The  principal  duty  of  the  State  Engineer  and  Surveyor  con- 
tinues to  be  the  design,  construction  and  maintenance  of  the 
canal  system  of  the  State,  and  of  such  extensions  thereof  as  may 
be  required  by  the  Legislature  and  by  the  people  of  the  State. 

The  State  Engineer. is  also  charged  with  the  duty  of  designing 
and  constructing  improved  highways  throughout  the  State  under 
the  provisions  of  chapter  115  of  the  Laws  of  1808,  known  as  the 
Higbie- Armstrong  State  Aid  Law. 

HISTORY  OF  CANAL. 

At  the  present  time  the  canal  problem  of  the  State  is  in  its 
fifth  stage  since  its  origin  in  1768,  when  Sir  Henry  Moore,  Colo- 
nial Governor  of  New  York,  proposed  improvements  of  the 
Mohawk  river  at  Oanajoharie,  and  in  1788^  when  Elkanah  Watson 
proposed  improving  the  natural  channels  by  way  of  the  Mohawk 
river  to  Wood  creek,  and  thence  through  Oneida  lake  to  the 
Oswego  river  and  to  Lake  Ontario.  This  latter  project  was  so 
far  executed  as  to  give  navigation  in  1796  for  boats  carrying  six- 
teen tons  from  Schenectady  westward  184  miles  by  the  water 
route,  or  150  miles  in  a  direct  line,  to  Seneca  Falls,  on  the  outlet 
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of  Seneca  lake,  the  locks  being  fir&t  of  wood,  then  of  brick  and 
finally  of  stone. 

The  second  step  was  taken  in  1808,  when  the  Legislature 
directed  iSurveyor-General  Simeon  DeWitt  to  cause  an  accurate 
survey  to  be  made  of  a  route  between  the  Hudson  river  and  Lake 
Erie;  the  results  of  this  survey  were  under  consideration  and  dis- 
cussion until  1816,  when  the  Canal  Law  was  passed  authorizing 
the  construction  of  the  Erie  and  Ohamplain  canals,  which  were 
begun  in  1817  and  completed  in  1825 ;  the  section  to  Lake  Ontario 
at  Oswego  being  begun  in  1825  and  completed  in  1828.  The 
waterway  of  the  Efie  canal  and  of  the  Oswego  canal  was  then  28 
feet  wide  at  bottom,  40  feet  wide  at  surface  of  water,  whose 
depth  was  four  feet,  the  locks  being  90  feet  long  by  12  feet  wide. 
The  Ohamplain  canal  was  20  feet  by  30  feet  wide  with  3  feet 
depth  of  water  and  the  locks  75  feet  by  10  feet. 

The  commercial  success  of  this  canal  was  so  great  that  the 
third  step  was  taken  in  1835  when  the  enlargement  of  the  Erie 
and  the  Oswego  canals  was  begun  and  was  completed  in  1862, 
when  the  dimensions  of  the  waterways  were  52J  feet  at  the  bot- 
tom and  70  feet  at  the  surface  of  water,  whose  depth  was  7  feet. 
The  locks  were  110  feet  long  by  18  feet  wide,  allowing  passage 
of  boats  carrying  250  tons  of  freight,  and  on  the  Erie  canal  were 
built  in  pairs. 

The  fourth  step  "was  suggested  in  1878  when  the  State  Engineer 
in  his  annual  report  proposed  a  further  enlargement  and  briefly 
formulated  what  has  since  been  known  as  the  "  Seymour  Plan  " 
which  was  to  "  increase  the  depth  of  the  canal  to  eight  feet  by 
lowering  the  .bottom  in  some  places  and  raising  the  banks  in 
others."  This  step  was  further  advanced  in  1895,  when  the 
people  of  the  State  voted  $9,000,000  to  thus  increase  the  depth 
to  nine  feet  in  the  waterway  and  eight  feet  in  the  locks  and 
aqueducts,  this  being  now  known  as  the  Seymour- Adams  plan  of 
1895. 

The  fifth  step  is  now  begun  by  my  rex)ort  on  the  surveys  and 
estimates  for  a  barge  canal  referred  to  Governor  Odell  on  Febru- 
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ary  12,  1901^  which  was  considered  by  the  Legislature  at  its  last 
session. 

At  the  same  time  a  United  States  commission  has  had  in 
preparation  a  report  and  estimates  for  21-feet  and  30-feet  ship 
canals  through  the  State.  Four  years  of  time  and  |485,000  of 
money  have  been  used  in  the  preparation  of  this  United  States 
report  which  was  presented  to  Congress  on  December  1,  1901. 

On  March  15,  1901,  Governor  Odell  presented  my  report  on 
barge  canal  to  the  Legislature  with  the  following  message: 

State  of  New  York. 
No.  38. 

IN  SENATE, 

March  15,  1901. 

Message  From  the  Governor,  Transmitting  REroRT  op  the 
State  Engineer  and  Surveyor  on  the  Survey  for  the  Pro- 
posed Barge  Canal,  and  Also  Estimate  for  Completing  the 
Canal  Under  the  I^ws  of  1895. 


STATE  OF  NEW  YORK: 

Executive  Chamber, 

Albany,  March  15,  1901. 
To  the  Legislature: 

I  herewith  transmit  the  report  of  the  State  Engineer  and  Sur- 
veyor, who,  acting  under  authority  of  chapter  411  of  the  Laws 
of  1900,  has  surveyed  the  different  routes  provided  for  in  that 
act,  with  a  statement  in  detail  of  the  result  of  his  investigations 
and  the  estimated  cost  of  the  different  routes  proposed.  In  addi- 
tion to  the  rei>ort  herewith  submitted,  the  State  Engineer  also 
submits  an  estimate  of  the  cost  of  completing  the  canal  under  the 
Laws  of  1895,  commonly  known  as  the  Nine  Million  Dollar  Act. 

This  report,  together  with  the  supplemental  statement  of  the 
State  Engineer,  places  before  you  five  different  methods  of  improv- 
ing the  canal,  the  first  four  of  which  provide  for  a  barge  canal, 
with  the  necessary  locks,  for  two  barges  25  feet  wide,  10  feet 
di'aft  and  150  feet  long,  while  the  supplemental  report  provides 
for  a  canal  suitable  for  boats  96  feet  long,  17%  feet  wide  and  7  or 
7%  feet  draft,  the  capacity  of  the  barges  being  1,000  tons  and  of 
the  latter  315  and  340  tons. 

The  first  route  proposed  is  by  way  of  the  Mohawk  and  Seneca 
»  rivers,  the  distance  from  Troy  to  Buffalo  being  342.56  miles,  includ- 
ing improvements  to  the  Oswego  canal  from  Throe  River  Point 
to  Oswego,  nine  miles,  and  the  Champlain  canal  from  Troy  to 
Whitehall,  at  a  total  cost  of  $78,490,446,  from  which  estimate  the 
value  of  abandoned  lands  is  to  be  deducted,  amounting  on  the 
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Erie  canal  to  $1,941,380,  and  upon  the  Cbamplain  canal  $22,620, 
which  leaves  the  net  cost  $76,532,446.. 

The  second  route  proposed  is  by  way  of  the  Mohawk  and 
Oswego  rivers,  via  Olcott  to  Buffalo,  using  Lake  Ontario,  a  total 
distance  of  338.66  miles,  with  improvements  to  the  Brie  canal 
amounting  to  $46,765,755,  the  Oswego  canal  amounting  to  $5,170,- 
120,  and  the  Champlain  canal  at  a  cost  of  $4,750,608,  making  the 
total  gross  cost  $56,686,492,  from  which  Is  to  be  deducted  the 
estimated  value  of  abandoned  lands  on  the  Erie  canal  $1,053,202, 
the  Oswego  canal  $2,391,  and  on  the  Champlain  canal  $22,620, 
leaving  the  net  cost  $54,708,279. 

The  third  route  Is  by  way  of  the  Mohawk  and  Oswego  rivers 
and  Lake  Ontario,  via  Lewiston  to  Buffalo,  a  total  distance  of 
347.57  miles,  at  a  total  cost  of  $48,964,220  for  the  Erie  canal, 
$5,170,129  for  the  Oswego  canal  and  $4,750,608  for  the  Champlain 
canal,  making  a  total  cost  of  $58,904,957,  from  which  should  be 
deducted  the  value  of  abandoned  lands  as  above  in  the  case  of 
the  Oswego-Mohawk  canal,  leaving  the  net  total  cost  $56,926,744. 

The  fourth  plan  is  by  way  of  the  present  canal,  modified,  from 
Troy  to  Buffalo,  347.66  miles,  at  a  cost  of  $81,578,854';  for  improv- 
ing the  Oswego  canal  $1,481,012  and  the  Champlain  canal 
$5,787,929,  making  a  total  cost  of  $88,847,795,  from  which  is  to 
be  deducted  the  estimated  value  of  abandoned  lands  on  the  Erie 
canal  $1,530,225,  leaving  the  net  cost  $87,317,570.  To  this  total 
should  be  added  the  improvement  of  the  Hudson  river  from  Troy 
to  Watervliet,  $737,683,  and  improving  Black  Rock  harbor,  $538,- 
051,  a  total  of  $1,275,734.  These  latter  items  are  to  be  added  to 
each  of  the  above  estimates  if  the  United  States  government  does 
not  do  this  work. 

The  improvement  of  the  canals  along  the  Nine  Million  Dollar 
plan,  under  the  act  of  1895,  would  amount  to  $19,797,828,  divided 
as  follows:  The  Eastern  Division,  $5,825,386;  the  Middle  Division, 
$2,086,987;  the  Western  Division,  $7,060,950;  the  Champlain  canal, 
$2,689,117;  and  the  Oswego  canal,  $2,135,388.  To  this  is  to  be 
added  the  value  of  property  taken  or  injured  by  this  improvement. 

The  question  of  improving  the  canal  system  or  abandoning  it 
altogether  is  thus  presented  for  your  consideration,  and  it  may 
be  well  in  this  connection  to  study  the  subject  from  an  economical 
as  well  as  from  a  business  standpoint.  Whether  the  canals  have 
outlived  their  usefulness,  whether  if  abandoned  increased  railroad 
charges  would  result,  are  questions  of  grave  import,  and  should 
be  carefully  weighed  and  considered,  so  that  a  conclusion  may  be 
reached  and  the  course  the  State  shall  pursue  with  reference  to 
the  canal  system  established. 

First,  let  us  understand  the  cost,  and  what  it  means  to  the  tax- 
payers of  the  State  if  any  of  the  proposed  plans  are  chosen.  It 
may  be  assumed  that  money  can  be  borrowed  at  3  per  cent,  inter- 
est. As  the  bonds  are  limited  by  the  Constitution  to  eighteen 
years,  providing  for  the  reduction  of  such  bond  issue  at  the  rate 
of  one-eighteenth  each  year,  it  would  mean  that  the  total  cost  by 
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•the  first  plan  would  be,  including  interest,  $97,197,206.42,  or  a  cost 
per  year  of  $5,399,789. 

The  cost  by  the  second  plan,  including  interest,  would  be  $69,- 
479.514,  a  total  cost  per  year  of  $3,859,973. 

The  total  cost  by  the  third  plan,  including  interest,  would  be 
$72,296,964,  or  $4,616,498  per  year. 

By  the  fourth  plan  the  total  cost  would  be,  including  interest, 
$110,893,313,  or  $6,160,739  per  annum.   ^ 

By  the  fifth  plan  the  cost  would  be,  including  interest,  $25,143,- 
241,  or  $1,396,846  per  year. 

The  total  cost  per  $1,000  estimated  valuation,  based  on  the 
present  year's  valuation  of  $5,671,363,345,  would  be  $17.14  for  the 
first  plan,  $12.25  for  the  second  plan,  $12.74  for  the  third  plan, 
$19.55  for  the  fourth  plan,  and  $4.43  by  the  fifth  plan.  In  other 
words,  this  would  be  the  total  mortgage  against  each  $1,000  of 
valuation  of  property  in  the  State  of  New  York.  It  is  claimed, 
and  the  figures  no  doubt  bear  out  the  statement,  that  the  canal, 
counting  merely  the  cost  resultant  from  expenditures  for  construc- 
tion and  improvements,  disregarding  the  interest  charges,  has 
more*  than  paid  for  itself.  If,  however,  we  add  to  this  cost  the 
interest  upon  the  investment  it  is  doubtful  whether  such  a  con- 
clusion can  be  drawn.  . 

The  average  cost  of  transportation  of  cereals  by  railway  has 
been  2.5  mills  per  ton  mile  from  Buffalo  to  New  York.  Under  the 
present  Erie  canal  the  cost  per  ton  mile,  according  to  the  Greene 
report,  is  1.75  mills,  and  under  the  Seymour  plan,  the  act  of  1895, 
if  the  canal  were  completed  according  to  those  plans,  the  cost 
would  be  1.16  mills,  while  under  the  proposed  barge  canal  it  would 
be  .88  mills.  This,  of  course,  represents  only  the  carrying  charges, 
and  has  nothing  to  do  with  the  interest  on  the  investment.  In 
making  a  comparison  with  the  railroad  charges  it  should  be  added. 
Taking  the  most  favorable  basis  and  estimating  that  the  tonnage 
would  exceed  10,000,000  tons,  there  should  be  added,  if  the  fourth 
plan  should  be  adopted,  the  interest  on  the  ultimate  cost,  which 
would  be  $110,000,000.  This  at  3  per  cent,  would  be  $3,300,000. 
Adding  this  to  the  mere  cost  of  transpoi'tation  of  .88  mills  per  ton 
mile,  the  result  wOuld  be  1.54  mills.  Completing  the  canal  under 
the  plan  of  1805,  the  new  capital  would  be  $25,143,241,  which  at  3 
per  cent,  interest,  and  estimating  the  tonnage  at  10,000,000,  would 
be  1.31  mills  per  ton  mile.  The  only  difference  in  the  cost  per  ton 
mile  between  the  $25,000,000  plan  and  the  barge  canal  would  be 
.23  mills  per  ton  mile  in  favor  of  the  $25,000,000  project  We  thus 
see  that  from  a  competitive  point  of  view  the  canal  can  under 
either  of  these  plans  carry  freight  at  a  lower  rate  than  the  rail- 
roads, and  the  rate  by  both  plans  being  so  much  below  the  lowest 
rate  given  by  the  railroads  per  ton  mile,  it  would  seem  that  the 
advantages  of  the  large  canal  were  not  great  enough  to  warrant 
tlie  increased  expenditure. 

Directing  attention  again  to  the  report  of  the  State  Engineer, 
we  find  that  the  economical  point  at  which  boats  can  be  moved 
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Is  three  miles  per  hour  in  regular  canal  prism;  three  and  a  half 
miles  in  rivers  canalized,  and  4.4  miles  in  open  water.  Mr.  Sweet, 
to  whom  this  question  was  referred,  believes  that  a  higher  speed 
than  three  miles  per  hour  in  the  regular  canal  prism  is  economi- 
cally undesirable.  He  estimates  that  under  the  completion  of 
the  Nine  Million  Dollar  plan  the  possible  speed  of  towing  six 
barges  of  300  tons  each  would  be  two  miles  per  hour,  and  that  the 
time  between  Buffalo  and  the  Hudson  river  would  be  seven  days, 
while  the  time  by  the  barge  canal  would  be  five  and  a  half  days,  a 
difference  of  less  than  two  days  between  the  two  different  routes. 

While.it  is  true  that  the  report  shows  the  capacity  of  the  barge 
canal  would  be  10,000,000  tons  and  the  small  canal  8,000,000  tons, 
both  of  these  figures  are  very  much  in  excess  of  the  present  needed 
carrying  capacity  of  the  canals,  and  which  even  when  the  canal 
traffic  was  greater  than  now  was  more  than  adequate  to  meet  all 
demands. 

The  cheaper  routes  by  way  of  Lake  Ontario  are  objectionable 
because  of  the  dangers  incident  to  traflac  on  that  lake,  so  that 
It  is  probable  that  but  two  plans  can  be  examined  and  that  but 
one  of  .three  courses  is  left  for  consideration.  First,  shall  the 
canals  be  abandoned?  Second,  shall  they  be  enlarged  so  as  to 
permit  the  passage  of  1,000  ton  barges?  Third,  shall  the  improve- 
ment begun  under  the  act  of  1895  be  continued  along  the  line  of. 
the  route  of  both  the  Erie  canal  and  its  feeders? 

It  may  be  well  to  consider  here  what  advantage  the  canal  offers 
in  return  for  the  money  expended.  Is  it  great  enough  to  warrant 
the  expenditure  of  this  money,  and  is  the  commerce  of  the  city  of 
New  York  so  much  endangered  that  steps  should  be  taken  by  the 
State  at  large  to  protect  its  present  business  and  bring  back  the 
commerce  which  it  is  claimed  has  been  lost? 

It  is  assumed,  of  course,  that  the  canal  provides  the  best  means 
erf  carrying  certain  kinds  of  freight  to  the  seaboard,  and  that  it 
offers  advantages  greater  than  those  offered  by  the  railroads,  and 
that  its  maintenance  will  prevent  unjust  discrimination  against 
the  Metropolis.  In  the  Greene  report  it  is  contended  that  the 
development  of  the  canals  will  have  a  tendency  to  bring  into  the 
State  of  New  York  the  iron  industry,  and  it  is  pointed  out  that 
already  a  large  steel  mill  is  being  erected  at  Buffalo,  and  that  it 
should  have  easy  means  of  reaching  the  coast  for  export.  It  is 
not  assumed,  notwithstanding  that  to-day  it  offers  lower  rates 
than  the  railroads,  that  it  can  in  any  event  win  from  the  railroads 
the  traffic  which  they  enjoy,  but  it  is  true  that  the  canals  should 
and  can  be  used  to  protect  our  merchants  and  shippers  against 
unfair  discrimination.  This  it  has  accomI)lished  in  the  past,  and 
for  future  protection  the  canals  should  be  continued  under  State 
_  supervision. 

In  considering  the  decline  of  the  commerce  of  the  port  of  New 
York,  it  is  well  to  understand  that  the  harbor  facilities  of 
Philadelphia,  Baltimore,  Newport  News,  Boston  and  Montreal 
have  been  greatly  improved,  and  it  is  not  to  be  expected  that,  not- 
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withstanding  anything  that  might  be  dan«  to  bring  trade  to  our 
own  port,  there  should  be  no  increase  In  the  business  of  these 
ports.  Yet  the  fact  is  apparent  that  of  the  59,000,000  bushels  of 
wheat  exported  from  these  six  ports  In  1890,  25,000,000  bushels 
came  to  the  port  of  New  York;  in  1898,  "of  the  98,000,000  bushels, 
49,000,000  bushels  came  to  New  York;  in  1897,  of  the  66,000,000 
bushels,  25,000,000  bushels  came  to  New  York;  in  1896,  18,000,000 
bushels  out  of  a  total  of  46,000,000  bushels  came  to  New  York; 
and  in  1895,  20,000,000  bushels  out  of  a  total  of  35,000,000  bushels 
came  here,  showing  an  annual  decrease  in  the  percentage  at  the 
port  of  New  York.  This  is  also  true  of  the  shipments  of  flour. 
While  the  number  of  barrels  shipped  from  these  outports  in  1894 
and  in  1899  was  practically  the  same,  the  shipments  from  the  port 
of  New  York  have  fallen  off  nearly  two  million  barrels. 

It  is  doubtful  whether  the  inadequate  canal  facilities  are  entirely 
responsible  for  this  condition  of  affairs.  The  terminal  charges 
and  dock  facilities  are  not  as  desirable  in  New  York  as  they  are 
at  the  other  ports,  and  in  considering  the  question  it  is  well  to 
give  due  weight  to  these  factors  in  the  case.  It  is  also  well  to 
understand  that  the  numerous  improvements  suggested  under  the 
act  of  1900  contemplate  the  abandonment  of  the  old  method  of 
propelling  the  boats.  New  transportation  facilities  will  have  to 
grow  and  a  considerable  amount  of  money  be  invested  before  the 
canal  upon  any  of  the  plans  outlined  under  this  act  can  be  made 
effective.  It  is  therefore  possible  that  some  years  may  elapse 
before  New  York  would  receive  the  full  benefit  of  the  proposed 
improvements. 

I  am,  therefore,  brought  to  this  conclusion:  First,  that  in  the 
proiKMsed  improvement  for  1,000-ton  barges  the  advantages  to  be 
derived  are  not  commensurate  with  the  expense  involved.  That 
the  purposes  for  which  the  canals  should  be  maintained  are  more 
for  protection  against  unfair  discrimination  than  they  are  for 
actual  use.  If  this  be  true,  it  would  seem  that  the  smallest 
expenditure  would  be  ample  and  that  the  enlarged  barge  canal 
recommended  should  not  l>e  adopted.  It  might  be  possible,  by 
lengthening  the  locks  and  by  changes  of  a  similar  character  that 
larger  boats  might  be  used  and  more  expeditious  locking  secured, 
as  recommended  under  the  modified  plan  of  1895.  If  that  course 
shall  be  adopted,  it  is  understood  that  the  estimate  of  $19,000,000 
will  not  be  sufficient,  and  perhaps  several  million  dollars  should  be 
added  to  the  estimate. 

It  is  your  province  to  thoroughly  consider  the  various  plans 
l)roposed.  It  sterns  to  me,  however,  that  there  can  be  no  reason- 
able argument  advanced  for  the  large  canal  as  a  competitor  with 
the  Canadian  canaLs,  because  under  the  most  favorable  conditions 
we  would  still  be  as  far  from  Liverpool,  and  the  distance  from 
the  port  of  New  York  would  still  be  several  hundred  miles  further 
than  from  Montreal.  We  can  discard  that  part  of  the  proposition, 
therefore,  and  consider  the  canal  question  as  one  more  local  than 
international.  The  question,  however,  is  one  that  should  be- sub- 
mitted to  the  people,  and  where  so  large  a  proportion  of  the  citi- 
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zens  of  the  State  desire  aflarmative  action  there  would  seem  to  be 
no  excuse  why  the  Legislature  should  delay  submitting  the  matter 
for  their  approval  or  disapproval. 

The  figures  which  have  been  submitted  show,  first,  that  the 
cost  as  between  the  more  expensive  and  the  least  expensive  pro- 
jects, for  transportation,  is  a  trifie,  and*  the  time  consumed  in 
transportation  shows  a  difference  of  less  than  two  days  between 
the  two.  That  the  question  of  competition  with  the  Canadian 
canals  would  still  be  unsolved,  as  even  the  large  project  would 
give  a  canal  smaller  than  the  Canadian  canal.  That  our  terminal 
charges  would  still  be  as  large  as  at  present,  and  that  other  legis- 
lation will  be  necessary  in  order  to  remove  from  the  port  of  New 
York  the  disadvantages,  under  which  it  labors,  in  order  to  restore 
to  it  some  of  its  lost  commerce. 

I  therefore  recommend  that  the  question  of  improving  the  canals 

along  the  line  of  the  act  of  1895  be  submitted  to  the  people  at 

the  coming  election,  in  the  belief  that  It  will  meet  with  greater 

approval,  that  the  expenditure  can  be  more  easily  met,  and  that 

it  will  serve  all  the  purx>oses  for  which  the  canal  was  originally 

designed. 

B.  B.  ODELLr,  Jr. 


CANAL  MAINTENANCE  DURING  1901. 

The  maintenance  of  the  works  of  the  present  canal  has  been 
provided  for  by  many  appropriations  and  special  acts  during  the 
last  session  of  the  Legislature,  and  the  designing  and  construc- 
tion of  these  works  which  are  of  unusual  extent  and  variety, 
have  received  the  attention  of  the  State  Engineer  during  the 
past  year. 

Changes  have  been  made  in  the  specifications  prescribing 
the  methods  of  work,  which  have  been  brought  to  agree  with 
the  latest  methods  employed  by  engineers  in  the  design  and  con- 
struction of  works  of  similar  importance.  The  preparation  of 
these  standard  specifications  has  received  the  attention  which 
the  importance  of  the  subject  merits. 

The  great  improvement  during  recent  years  in  the  manufacture 
of  American  Portland  cement  and  the  advantage  and  economy  to 
be  obtained  by  substituting  concrete  fgv  the  much  more  expen- 
sive cut  stone  masonry  have  been  fully  recognized,  it  being  con- 
sidered that  the  use  of  the  best  class  of  concrete  instead  of  cut 
stone  will  give  better  results  at  less  than  half  the  cost. 
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A  statement  of  the  engineering  expenses  for  the  maintenance 
during  the  fiscal  year  and  of  the  pending  and  completed  contracts 
for  the  various  works  appears  in  Appendix*  A  at  52  of  this  re- 
port,* and  is  also  presented  in  detail  in  appended  reports  of  the 
division  engineers  at  pp.  219,  256  and  322. 
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HIGHWAY  IMPROVEMENTS. 

The  subject  of  highway  improvement  by  State  aid  attracts  the 
attention  of  the  people  of  the  State,  and  their  interest  is  shown 
to  be  greatly  enhanced  as  a  result  of  the  work  which  has  been 
done  by  the  State  Engineer  Department  in  building  macadam 
roads  in  different  portions  of  the  State  under  the  provisions  of 
chapter  115,  Laws  of  1898. 

Petitions  have  been  received  from  35  counties  for  233  roads, 
having  an  estimated  length  of  1,040  miles. 

Surveys  have  been  made  of  185  of  these  roads  located  in  32 
counties,  aggregating  624  miles  in  length,  which  are  described  as 
follows: 

There  have  been  built,  or  are  now  building,  51  of  these 
macadam  roads  located  in  19  counties,  aggregating  134^  miles 
in  length  at  an  average  actual  cost  of  f  7,955  per  mile ;  also  5  earth 
roads  located  in  Orange  county,  aggregating  33.61  miles  in 
length  at  an  average  actual  cost  of  {2,134  per  mile.  The  details 
of  these  roads  are  shown  on  the  accompanying  tables. 

Surveys,  plans  and  estimates  have  been  made  and  accepted 
and  the  counties'  half  of  the  estimated  cost  has  been  actually 
appropriated  by  the  boards  of  supervisors  for' 46  macadam  roads 
located  in  12  counties,  aggregating  121.66  miles  in  length  at  an 
average  estimated  cost  of  |9,011  per  mile;  also  4  earth  roads 
located  in  Orange  county,  aggregating  20.32  miles  in  length  at 
an  average  estimated  cost  of  {2,293  per  mile. 

Surveys,  plans  and  estimates  have  been  made  or  are  in  pro- 
gress for  79  roads  located  in  25  counties,  aggregating  314  miles 
in  measured  length,  which  will  be  submitted  to  the  boards,  of 
supervisors  at  their  coming  sessions. 

Surveys  are  yet  to  be  made  for  76  roads  located  in  22  counties, 

m 

aggregating  416  miles  in  estimated  length. 
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Roads  Completed  During  Each  Calendar  Year, 


CALENDAR  TEAR. 

Coanty. 

Number  of 
roads. 

Miles 
completed. 

Total 
milen. 

1899 

Columbia. ................ 

1 
1 
1 

1.25 
2.25 
2.00 

Oneida    

Schenectady.. 

Erie 

6.50 

3 

7  00 
0.61 
1.60 
1.00 
5.66 

1900 

2 
8 
2 

1 
1 

Monroe 

Onondafla 

R*nsaeluer 

Ulster 

Albany 

2fi  M 

0 

341 
8.631 
1.165 
1.110 
1.801 
1.40 
4.18 
11.70 

1901 

1 
2 
1 

1 
1 
1 
2 

4 

CbomuDir... ........ ...... 

Erie 

UeFkimer. 

« 

Monroe........ 

Oneida 

Rensselaer  ......... 

Westchester 

27.07 

18 

Total  miles  completed  to  Dc 

Kjembcr 81. 1001..    ......... 

50.33 

One-half  of  the  cost  of  the  roads  thus  built  has  been,  or  will 
be,  paid  from  the  sum  of  |670,000,  which  is  the  total  amount  that 
has  been  appropriated  by  the  State  during  the  four  years  since 
the  passage  of  the  law,  March  24, 1898. 

The  subject  is  shown  in  table  herewith  and  presented  in  detail 
in  the  appended  reports  of  the  Division  Engineers,  pp.  195,  251 
and  310. 

Those  roads  which  have  been  completed  have  given  unquali- 
fied satisfaction  to  the  people  who  have  used  them  and  have 
helped  to  pay  for  them,  and  in  nearly  every  case  the  immediate 
result  has  been  the  presentation  of  petitions  for  the  extension 
of  the  road  so  built. 

During  1899  there  w^as  built  in  one  of  our  counties  a  gravel 
road  which  has  given  entire  satisfaction  and  which  cost  much 
less  than  a  macadam  road  would  have  cost.  There  have  since 
been  many  calls  from  different  parts  of  the  State  for  roads  of 
this  or  a  similar  character,  and  it  has  been  decided  to  recom- 
mend these  cheaper  roads  where  heavy  traflBc  does  not  make  it 
necesary  to  build  the  high-class  and  more  costly  macadam  roads, 
and  thus  to  enable  those  counties  who  have  as  yet  made  no 
petitions  to  avail  themselves  of  the  *'  Good  Roads  "  Law. 
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« 

IMPROVED  ROADS  WHICH  ARE  NOT  MACADAM  ROADS.  ! 

Improved  roads  are  wanted  by  the  people  in  all  parts  of  the 
State,  and  the  omission  of  the  24  counties  to  take  action  under 
the  Higbie- Armstrong  Law  of  1898,  has  been  because  of  the 
great  cost  of  building  the  crushed  stone  macadam  roads,  which 
are  usually  meant  when  "  good  roads  "  are  mentioned. 

Some  counties  can  afford  to  pay  one-half  the  cost  of  the  first- 
clafis  crushed-rock  roads  which  are  built  by  State  aid  at  f7,000 
to  f 9,000  per  mile,  but  many  other  counties  want  "  improved '' 
roads,  which  are  neither  so  good  nor  so  costly  as  the  macadam 
roads. 

The  provisions  of  the  Higbie-Armstrong  Law  are  such  that 
the  State  Engineer  is  enabled  to  select  for  the  improvement  of 
any  highway,  a  telford,  macadam  or  gravel  roadway,  or  other 
suitable  construction,  taking  into  consideration  the  climate,  soil 
and  materials  to  be  had  in  that  vicinity,  and  the  extent  and 
nature  of  the  traffic  likely  to  be  upon  the  highway,  specifying 
in  his  judgment  the  kind  of  road  which  a  wise  economy  demands. 

(Section  4,  chapter  115,  Laws  of  1898.)     See  p.  62. 

Under  this  provision,  the  surveys  and  estimates  which  have 
been  made  during  1899, 1900  and  1901,  have  in  every  case,  where 
the  conditions  make  it  desirable,  provided  for  the  use  of  local 
stone  or  local  gravel;  but  the  State  Engineer  now  decides  to 
carry  this  action  still  further  and  to  make  merely  "  improved  " 
roads  for  such  counties  or  towns 'as  do  not  want  macadam 
roads. 

This  will  be  done  in  such  way  that  none  of  the  work  will 
have  been  wasted  if  it  is  later  desired  to  form  a  good  macadam 
road  on  the  same  highway. 

The  existing  roadway  will  be  properly  cleared  of  sod  and 
stones,  and  properly  graded  with  the  ditches  and  culverts  neces- 
sary for  perfect  drainage,  and  the  natural  material  forming  the 
present  road  will  be  properly  formed  and  "  crowned  "  and  rolled, 
as  is  now  done  to  form  a  subgrade  for  a  macadam  road. 

If  the  natural  soil  is  light  sand,  as  is  often  the  case^  this  sand 
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will  be  covered  with  six  inches  of  clay  or  shale,  if  such  material 
is  within  reach,  and  the  surface  will  then  be  rolled  until  it  is 
hard  and  firm. 

If  the  natural  soil  is  argillaceous  sand  or  soft  clay  or  loam 
which  make  deep  mud  when  wet,  such  material  will  be  covered 
with  gravel  if  it  can  be  found  in  the  vicinity  and  can  be  used 
without  too  great  cost. 

If  the  natural  soil  is  a  mixture  of  gravel  and  loam,  as  is 
frequently  the  case,  this  material  itself  will  form  a  fair  roadway 
when  crowned  and  ditcJied  and  rolled. 

In  any  such  case,  an  "  improved  "  road  will  thus  be  made 
which  will  be  vastly  better  than  any  former  condition  of  such 
a  highway  and  which  will  drain  itself  much  quicker,  and  be  in 
every  way  much  better,  than  the  existing  roadway.  It  will  not 
be  a  macadam  road,. but  it  will  be  an  "  improved  "  road  and  its 
cost  will  be  less  than  one-third  of  the  cost  of  a  macadam  road, 
or  say,  ?2,000  to  $3,000  per  mile. 

If  the  local  authorities  should  later  desire  to  make  a  macadam 
road  on  such  an  improved  highway,  the  grading  and  ditching 
and  forming  which  have  been  described  will  be  so  much  work 
already  done  towards  forming  such  a  high-grade  macadam  roadl 

By  this  means  it  is  hoped  to  enable  many  of  the  rural  counties 
of  the  State  to  have  the  benefit  of  State  aid  for  the  improve- 
ment of  their  highways. 

WIDE  TIRES. 

Chapter  155,  Laws  of  1899,  emi)Owers  boards  of  supervisors 
to  enact  local  laws  regulating  the  width  of  tires  used  on  vehicles 
built  to  carry  a  weight  of  1,500  pounds  or  upwards,  and  to  pro- 
vide penaltes  for  the  violation  thereof. 

Several  counties  have  taken  advantage  of  this  law  and  have 
enacted  local  laws  specifying  the  width  of  tires  which  may  be 
used  on  various  kinds  of  vehicles,  and  prescribing  a  penalty  for 
the  violation  of  the  enactment,  the  fines  collected  being  devoted 
to  the  highway  fund  of  the  town  in  which  the  offense  is  cpxa- 
mitted.    Copies  of  some  of  these  laws  are  given  at  page  70. 
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As  to  the  desirability  of  the  use  of  wide  tires  there  can  be  no 
question.  The  most  casual  observation  will  suffice  to  convince 
one  of  the  damage  which  a  heavily  laden  wagon  equipped  with 
the  ordinary  sharp,  narrow  tires  will  produce  on  any  road. 
There  is  also  another  and  perhaps  even  greater  advantage  to  be 
gained  by  the  use  of  wide  tires,  namely,  the  increased  hauling 
capacity  attained. 

A  very  interesting  bulletin  (No.  12)  has  been  issued  by  the 
United  States  Department  of  Agriculture,  giving  a  synopsis  of 
the  laws  of  various  States  in  the  Union  and  in  foreign  countries 
in  relation  to  the  use  of  wide  tires,  together  with  detailed 
descriptions  of  thorough  tests  which  have  been  made  and  the 
results  thereof.  These  tests  proved  conclusively  the  advan- 
tages of  wide  tires  to  the  general  public  as  a  road  improver,  and 
to  the  individual  user  as  a  money  saver.  It  requires  no  com- 
plicated arithmetic  to  figure  out  the  benefit  derived  from  the 
use  of  a  vehicle  capable  of  carrying  on  macadam  roads  2,500 
pounds  as  against  2,000  pounds,  on  gravel  roads  2,482  pounds 
as  against  2,000  pounds,  and  on  dry  dirt  roads  2,500  pounds  as 
against  2,000  pounds;  while  on  clay  roads  with  deep  mud  slightly 
dry  on  top  a  large  number  of  tests  showed  an  average  of  3,200 
pounds  for  the  wide-tired  vehicles  as  against  2,000  pounds  for 
the  narrow-tired. 

An  instructive  paper  (Bulletin  No.  39)  issued  by  the  Agricul- 
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tural  Experiment  Station  of  the  University  of  the  State  of  Mis- 
souri, at  Columbia,  Mo.,  contains  a  very  exhaustive  discussion 
of  the  influence  of  the  width  of  tires  on  draft  of  wagon,  with 
details  of  tests  in  all  descriptions  of  roads,  on  meadows,  pas- 
tures, stubble  and  plowed  lands,  with  cuts  showing  the  roads 
as  they  appeared  after  the  tests  were  made,  and  giving  as  a 
conclusion  an  advantage  varying  with  different  conditions  to 
from  17  to  120  per  cent,  in  favor  of  wide  tires. 

While  the  same  local  law  may  not  be  applicable  to  all  parts 
of  the  State,  the  act  which  allows  the  supervisors  of  each  county 
to  make  their  own  law,  thus  enabling  the  varying  conditions 
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to  be  carefully  studied  and  provided  for  and  places  it  in  the 
power  of  each  county  to  take  such  action  as  may  be  deemed 
wise  toward  bringing  into  general  use  what  is  universally  con- 
ceded to  be  one  of  the  most  effectual  aids  to  good  roads  and  a 
saving  of  labor  and  expense  to  their  users. 

TESTS  OF  ROAD  MATERIAL. 

It  has  been  found  desirable  to  make  comparative  tests  of  the 
wearing  qualities  of  the  various  rocks  found  near  proposed 
roads  in  different  parts  of  the  State  in  order  to  determine  which 
of  them  are  best  adapted  to  the  purpose.  Much  of  the  stone 
throughout  New  York  State  is  entirely  unsuited  for  permanent 
road  building,  some  of  the  limestone  being  too  soft  for  the  pur- 
pose, while  much  of  the  sandstone  is  much  too  brittle  and  friable 
and  has  no  binding  properties.  In  order  to  compare  the  various 
rocks,  this  Department  has  found  it  most  advantageous  to  ob- 
tain the  co-operation  of  the  engineering  department  of  Columbia 
University,  where  there  is  installed  a  complete  outfit  of  the 
latest  improved  devices  for  testing  crushed  stone  by  abrasion 
of  the  fragments  and  by  cementation  of  the  dust  resulting  there- 
from. 

William  H.  Burr,  M.  Am.  Soc.  C.  E.  and  professor  of  civil  en- 
gineering in  Columbia  University,  has-  taken  much  interest  in 
the  subject  and  has  given  this  Department  the  full  benefit  of 
this  outfit,  as  well  as  of  his  personal  supervision,  and  also  of  the 
services  of  Adolph  Black,  civil  engineer,  instructor,  who  has  had 
direct  charge  of  these  tests,  with  the  results  which  are  here 
shown. 

The  apparatus  and  the  methods  which  were  used  in  making 
these  tests  are  identical  with  those  used  in  making  similar  tests 
for  the  Massachusetts  Highway  Commission,  the  results  of 
which  are  published  in  the  report  of  the  commission  for  1900. 
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The  stone  to  be  tested  consists  of  selected  fragments  each 
of  which  is  nearly  cubical  in  form,  none  having  a  less  dimension 
than  li  inches  nor  a  greater  dimension  than  2^  inches  measured 
through  the  corners  on  the  longest  line  of  the  fragment.    All 
fragments  are  rejected  which  have  thin  sharp  edges  which  will 
easily  break  off.    Five  kilograms  or  11  pounds  of  these  selected 
fragments    are  thoroughly  cleaned,  washed  and  dried    before 
being  tested.      In  making  the  test  for  abrasion  the  machine 
used  is  a  modification  of  the  original  Deval  machine,  which  was 
first  exhibited  at  the  Paris  Exposition  of  1878.    The  present 
machine  consists  of  four  hollow  cast  iron  cylinders  each  20  cm. 
(7.9  inches)  in  diameter  and  34  cm.  (13.4  inches)  in  depth.     Each 
cylinder  is  closed  at  one  end  and  has  a  tight-fitting  iron  cover 
for  the  other  end.    The  four  cylinders  are  fastened  to  a  shaft 
so  that  the  axis  of  each  cylinder  is  at  an  angle  of  30  degrees 
with  the  axis  of  the  rotation  of  the  shaft.    The  charge  of  stone 
for  each  cylinder  is  weighed  with  minute  accuracy  to  be  5  kilo- 
grams or  11  pounds.     The  covers  are  secured  to  each  cylinder, 
and  the  whole  is  then  rotated  at  a  uniform  rate  of  about  2,000 
revolutions  per  hour  for  five  hours  or  until  an  automatic  re- 
co  rder  shows  10,000  revolutions.     By  this  means  the  fragments 
of  stone  within  each  cylinder  are  thrown  back  and  forth  and 
are  abraded  against  the  sides  and  ends  of  the  cylinders  and 
agrainst  each  other,  with  the  result  of  giving  to  each  different 
set  of  samples  precisely  the  same  amount  of  abrasion.    After 
KKOOO  revolutions  the  machine  is  stopped,  the  cylinders  are 
opened  and  the  contents  of  each  are  placed  on  a  sieve  of  1-16- 
inoh  mesh.     The  material  which  passes  through  this  sieve  is 
put  aside  for  the  cementation  test.    The  sieve  and  the  remain- 
ing fragments  of  stone  are  then  held  under  running  water  until 
all  the  adhering  dust  is  washed  off.     The  remaining  fragments 
,  are  then  thoroughly  dried  and  carefully  weighed,  and  the  differ- 
ence between  this  weight  and  the  original  5  kilograms  or  11 
pounds  shows  the  amount  worn  off  during  the  test. 


22  Report  of  State  Engikebr. 

The  percentage  which  this  l-lG-inch  dust  bears  to  the  original 
weight  may  be  taken  as  the  basis  of  comparison,  or  the  French 
coeflScient  of  wear  may  be  determined  by  the  formula  which  is 
based  upon  the  fact  that  only  the  best  varieties  of  rock  show 
a  wear  of  less  than  20  grammes  per  kilogram  or  2  per  cent,  of 
the  original  weight.    This  formula  is  as  follows: 

n    «  •     .    ^  on        20  400 

Coefficient  of  wear  =  20  x  -«t-  =  -y^- 

in  which  W  is  the  weight  in  grammes  of  dust  less  than  l-i6-inch 
per  kilogram  or  per  2.2  pounds  of  rock  used. 

The  cementation  test  is  then  made  from  the  material  which 
has  passed  through  the  1-16-inch  mesh.  This  material  is 
screened  with  a  sieve  having  100  meshes  per  inch,  and  the  re- 
sulting dust  is  made  into  briquetts  25  mm.  or  .98  inch  in  diam- 
eter and  the  same  in  height  by  moistening  the  dust  with  dis- 
tilled water,  placing  the  moistened  dust  in  a  metal  dye  of  the 
above  named  dimensions;  a  closely  fitting  plug  is  then  inserted 
on  top  of  the  moist  dust  and  subjected  to  a  pressure  of  100  kilo- 
grams per  sq.  cm.,  or  1,422  pounds  per  square  inch.  Five 
briquetts  are  usually  made  from  each  sample,  and  the  briquetts 
are  then  allowed  to  dry  in  a  temperature  of  60  degrees  to  70  de- 
grees for  about  two  weeks,  A  specially  devised  machine  is  then 
used  to  test  the  strength  of  these  briquetts  by  automatically 
dropping  a  hammer  weighing  one  kilogram  or  2.2  pounds  a  dis- 
tance of  one  cm.  or  .39  inch.  Tbis  machine  being  a  miniature 
automatic  pile  driver,  which  lifts  the  hammer  exactly  the  dis- 
tance for  which  it  is  set,  records  the  number  of  blows  and  indi- 
cates when  the  bond  of  cementation  is  broken. 

The  result  of  these  tests  is  given  in  each  case  as  the  average 
of  the  several  tests  made  for  each  specimen. 

For  purposes  of  comparison  these  are  followed  by  the  results 
of  similar  tests  made  by  the  Massachusetts  highway  commission 
of  ten  specimens  of  diabase  (trap)  as  published  in  their  annua) 
report  for  1900. 
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T£8TS  OF  Road  Matebial. 


LOCALITY  OF  QITARRY. 


Clinton  Point,  near  Poogh- 
keepsie 


Little  Falls.  Herkimer  Co., 
Moes  lalaud,  Mohawk 
River 


Glacial  drill  field  utone,  near 
Rochester,  Monroe  Co 

Glacial  drift  field  etone,  near 
Rochester,  Monioe  Co 


Seneca  Clark  Quarry,  12 
miles  soQlb  of  Syracase, 
near  Lafayette,  Onouda^a 

Natiooal  Watl  Pla^iter  Ca, 
JamesTille,  Ouondaga  Co , 
N.  Y 

Alrord  Quarries,  near  east 
line  of  lowu  of  Onondaga, 
OoondaffaCo 

Split  Rock  Quarries  Sol vay' 
Process  Co ,  town  of  On- 
ondafi^ti,      also,      Indian 
Qtiariies,  od  N.  E.  part  i 
Onondafsa    Resenrauon,  f 
alao,  Jameayille  Quarries  { 
near  Penitentiary  of  On-  j 
ondaga  Co..  N".  T j 

Indian  Qoarries,  overlying 
the  grey,  on  N.  £  part  On- 
ondaga Reserraiion 


Buffalo  Cement  Co  Qaar- 
rlea,  in  north  partot  City 
of  Baflklo 


Blnestone  Quarry,  near  Phce- 
neeia,  Ulster  Co.,  H.  Y.... 

Wf  ter-worn  stones  from  bed* 
n,  Bhoous  Creek,  near 
Phoececia,  Ulster  Co.,  N. 
Y.  (similar  to  the  qaarry 
stones) 

Smith  4b  Post  Qaarry,  West 
Catskill,  NY 

Turtle  Pond  Qaarry.  Kaat- 
erskiU,  N.  Y 


HoMridffe  Qoarry,  Kaaters- 


Name  of  rook. 


Gray  limestone 


Wkab. 


Co-efli- 
dent. 


Sornblendic  gneiss 


Red  sandstone.... 
White  sandstone. 

Gray  sandstone... 

Limestone 

Blae  limestone. . . . 


Gray  limestone 


Bine  limestone. 


kill, 


Ti 


Bufljilo  Plains  lime- 
stone, with  little 
embedded  flint. . . 

Buffalo  Plains  lime- 
stone, with  much 
embedded  flint. 


Bine  sandstone . 


Bine  sandstone .... 

Sandstone,  Bsopns 
grit 

Shaley  gray  New 
Scotland  lime- 
stone   

Beer  aft  reddish 
ffray  crystalline 
limestone 


13.80 


15.18 

9.03 
11.06 

5.07 

10.05 

0.14 

0.20 


5.90 

8  29 
9.06 

11.17 

10.42 
8.52 

10.09 

7.61 


Per 
cent. 


2.90 


Cemen 
tation 
value. 


2.61 

4.48 
3.62 


6.69 
3.65 
4.38 

6.45 


6.68 

4.82 
4.11 

8.58 


8.84 
4.69 

8.96 

5.25 


39 


10 


16 
24 


68 


15 


89 


22 


33 

67 
94 

89 


11 


60 


63 


56 


Where  need. 


Used  for  base  of  9  miles 
of  roads  in  Eastern 
New  York,  built  bji 
State  in  1899  and 
1900,  and  also  for  base 
and  top  of  many  roads 
in  vicinity  of  New 
York  city. 


Used  for  base  and  top 
of  1  mile  of  Frankfort 
and  Utica  road,  built 

.   by  State  in  1900. 

IUsed  for  base  of  Lit- 
tle Ridge  road  west 
from    Rochester    6 
miles,  built  by  Siate 
J     during  L899and  1900. 


Used  for  base  of  2 
miles  of  James  st. 
and  Cortland  street 
roads,  near  Syra- 
cuse, bnilt  by  State 
in  1899  and  1^. 


> 


J 


Used  for  base  and  top 
of  33  miles  of  16-foot 
roadways  In  ten 
cities  and  towns  ot 
Western  New  York 
during  years  1893  to 
19C0;  used  for  base 
of  6  miles  of  State 
road  near  Buffklo. 

Used  for  base  and  top 
of  lOmilesof  ULiter 
and  Delaware  road, 
built  near  Phoenecia 
by  State  in  1900  and 
1901. 
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LOCALITY  OF  QUARRY. 


LeRoy,  Genesee  Co.,  N.  Y., 
X.  B.  Keency  &  Son's 
Quarries 

Ditto 

Dittd 


Perry ville,    Madison    Co./ 
X.  Y.,  Cyrus  Wsrloolc's 
qnarries,    on    Canastota 
branch    of  the    Lehigh 
Valley  R.  R 


Flattsbargh,  Clinton  Ca, 
N.  Y.,  Mooro*s  Qaarry 
north  sido  of  village 


•••1 


Name  of  rock. 


Five  miles  sonth  of  PlattsO 
bnrfch,  K.  Y.,  qnan^  pn  1 
north  bank  of  Salmon  | 
river J 


Rockland  Lake,N.Y.,  qaar-1 
ries  of  Roolcltind  Lake 
Trap  Rock  Co.- (Conk- 
lin  &  F08.H  (opposite Sins 
SIdk.  od  the  Hudson 
liver 


\ 


Six  miles  S.  W.  of  Glens  1 
Fali».  K.Y.,Slade*B  Quar- 
ry—from    north  end  of 
quarry 


Ditto,  from  center  of  quarry. 

New  Jertey  Roeit. 
Milllngtoo,  If.  J.,  quarries') 
of  Idorris   Co.   Crushed  > 
Stone  Co J 


Bound  Brook,  K.  J.,  quar- 
ries   of    Bound    Brook 
Crushed  Stone  Co 


} 


Westeheiter  County,  N".  T. 
Oil  east  side  of  Kensico  res- 
ervoir at  roadside 


Gray  limestone. 


Gray  limestone. 


Gray  limestone. 


Gray  limestone. 


Blue  limestone... 


l^ear  Elmsford,  K.  Y.,  spoil- 
bank  of  sbatt  No.  12  ex- 
cavated from  Croton  Aque- 
duct tunnel  in  1888 

One-half  mile  north  of  East 
View,  N.  Y.,  liockeleller 
Quarry,  at  roadside 


Gray  limestone.... 


Diabase   (trap) 
coarse 


Gray  and   black 
granite .— 


Gray  granite. 


Basalt  (trap). 


Basalt  (trap), 


Gray  quartzite. 


Quart  zite 


Dark  gray  granitic 
rook 


Wbab. 


Co*ef&- 
dent. 


10.87 
11.01 
10.70 


7.99 


6.87 


10.94 


14  62 


9.30 
10.88 

18.57 

19.27 


11.13 


6.77 


10.06 


Per 
cent. 


3.68 
8.62 
8.74 


Cemen- 
tation 
value. 


6.00 


5.82 


3.66 


2.74 


4.30 
3.68 


2.15 


2.08 


3  59 


5.90 


3.98 


21 
15 
21 


24 


11 


25 


35 


8 


9 


15 


10 


Where  used. 


Used  during  1901  for 
base  of  1  mile  of  Or* 
chard  Park  road, 
£rioCo.,  and  for  base 
of  lmileorPitti>ford 
road,  and  of  li  miles 
of  Fairport  road  in 
Monroe  Co.,  and  for 
filler  for  several 
other  roads  built  by 
Stale. 

IJHed  during  1901  for 
bsHC  and  top  and  fill- 
erof  baif  mile  of  road 
built  by  SUte  at 
Traxloii,"CortrdCo. 

Used  durinir  1901  for 
base  and  top  and  fill- 
er of  Vtf  mile  of 
Plattsburgh  and 
Kt-esevilloroad  built 
bv  StHto. 
( Used  during  1901  for 

I  base  and  top  and  fill- 
er of  *2i  miles  of 
Plattabnreh  -  and 
Keeseville  road  built 
by  State. 
(  Used  d urine  1900  and 
ISO  I  fortop  of  2  miles 
and  for  ba.se  and  top 
of  I  mile  of  Loudon* 
ville  road,  built  by 
State,  north  fh>m 
Albany. 
Used  during  1901  for 


I  base  of  ^  miles  of 
i  Glens  Falls  and  Sar- 
]  atuga  road,  built  by 
I  State  south  from 
I  Glens  Falls, 
lop  of  ditto. 


fUsed  during  1895*1901 
I  tor  50  miles  of  roads 
{  in  Mniris,  Somerset 
I  and  Union  counties, 
i  New  Jersey, 
f  Used  fur  roads  in  vi* 
I  cinity  of  Bound 
{  Brook,  Somerville 
I  and  New  Brunswick, 
[  New  Jersey. 

(Used  during  1900  and 
I  19(11  for  ba6e  of  8| 
i  miles  of  White 
I  Plains  and  Armonk 
[  rond.  built  by  State. 
( Used  during  1900  and 
J  190 1  forb:)f»e  of  Saw- 
;  mill  River  road, 
I  built  by  »Ute. 
Used  during  lOOlfor 
base  of  roads  north 
and  south  from 
East  view,  built  *  t 
State. 
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Name  of  rook. 

Weab. 

Cemen- 
tation 
value. 

LOCALITY  OP  QUAREY. 

Cb-effi- 
cient. 

Per 
oent. 

Where  nscd. 

Two  miles  west  ttom  Bed- 
ford, ledge  at  Light's  fwm. 

Pink    and    gray 
fTDeisa 

8.64 
5.82 

4.88 
6.88 

12 
24 

f  Used  daring  1901  for 

base  of  2  miles  of 

\     road  between   Mt. 

Chemuriff  County,  If  T. 
Weire  Quarry.  8  mllea  west 
uf£lculra.N.  Y 

CliemaDg  grit 

Kieco  and  Bedford, 
bnilt  by  SUte. 
ITaed  daring  1901  for 
base  of  Sf  miles  of 
the  Soathport  road 

^     to  the  sooth  bound- 
ary of  New  York 
SUte,      bailt      by 

L    State. 

Ten  Becokds  of  Tests  of  Trap  Rock,  from  Report  of  Massa- 
chusetts Highway  Comhi^ion,  1900. 


locality  OF  QUARRY. 


Amherst  Mass 

Beverly,  Mass  

Boundbrook,  N.  J..... 

Byram  Station,  N.  J 

Oreat  Notch,  N.  J./. 

Kocklaod  Lake,  K-  Y.  (oppo- 
site Sing  Sing) 

Lynn 

Meriden,  Conn 

Milton.  Mass 

West  Springfield,  Mass 

MUllngton,  N.  J 


Averages 


Name  of  rock. 


Diabase  (trap). 
Diabase  (trap). 
Basalt  (trap) . . 
Basalt  (Imp) .. 
Diabase  (trap). 


Diabase  coarse  (trap) 

Diabase  (trap) 

Diabase  (trap) 

Diabase  (trap) 

Diabase  porphyry  (trap) . 
Trap 


Wear. 


Co-effi- 
oient. 


20  33 
16.71 
18.61 
26.93 
18.59 

17.79 


15  49 
22.77 
22.14 
19  64 

19^ 


Per 

cent. 


1.97 
2.89 
2.15 
1.49 
2.15 

2.25 


2.58 
1.75 
1.81 
2.04 

2.06 


Cemen- 
tation 
vaiae. 


62 
14 
18 
81 
36 

18 


28 
84 
17 
58 

lo" 


Where  ased. 
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PRISON  LABOR  FOR  HIGHWAY  IMPROVEMENT. 

There  is  a  growing  sentiment  throughout  the  State  that  all 
prisoners  confined  in  the  county  jail,  as  well  as  all  convicts  \^"ho 
are  confined  in  the  prisons  of  the  State,  can  be  profitably  em- 
ployed in  different  ways  in  improving  the  highways. 

As  regards  county  prisoners,  this  feeling  has  been  streng^tb- 
ened  by  the  success  which  has  attended  efforts  made  in  that 
direction  in  several  counties,  and  this  work  can  be  extended  by 
using  this  unskilled  labor  in  grading  the  roads  preparatory  to 
their  final  improvement  under  the  provisions  of  the  Good  Roads 
Law.  For  the  employment  of  the  State  prisoners,  no  better  sup:- 
gestion  can  now  be  offered  than  to  repeat  what.was  said  on  this 
subject  in  the  last  annual  report  of  this  Department. 

The  principal  formation  of  trap-rock  in  New  York  State,  ex- 
ists in  Rockland  county  just  across  the  Hudson  river  from  SiDg: 
Sing  prison,  where  a  large  number  of  convicts  are  confined  in 
idleness,  which  is  injurious  to  them  and  expensive  to  the  State. 
It  would  seem  practicable  th<at  the  State  should  open  a  quarry 
in  the  trap-rock  formation  near  Sing  Sing,  where  the  picturesque 
features  of  the  Palisades  should  in  no  wise  be  affected  by  it,  and 
should  equip  this  quarry  with  stone-crushing  machinery.  The 
convicts  could  here  be  confined  as  securely  as  in  Sing  Sing,  and 
the  crushed  rock  delivered  at  the  wharf  on  the  Hudson  river, 
or  on  cars  on  the  railroad,  at  about  one-third  the  price  now 
charged  by  private  quarries  along  the  Hudson  river  in  New  Jer- 
sey. Contracts  for  highway  improvement  could  be  let  with  the 
stipulation  that  the  contractor  could  obtain  the  necessary  stone 
at  a  certain  fixed  price  per  cubic  yard  at  the  State  wharf,  where 
it  could  be  loaded  onto  canal  boats  or  cars  for  transportation 
to  any  part  of  the  State. 

For  such  localities  as  could  only  be  reached  by  railroad  trans- 
portation, special  freight  rates  could  doubtless  be  arranged  with 
railroad  companies,  since  railroads  profit  directly  by  the  im- 
provement in  highways,  all  of  which  are  direct  tributaries  to  the 
railroads  and  bring  to  them  business  which  is  created  by  the 
existence  of  good  highways. 
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The  question  of  the  profitable  employment  of  convict  labor  in 
building  roads  has  received  much  attention,  and  many  discus- 
sions for  and  against  it  have  been  printed.  Such  an  arrange- 
ment as  is  here  suggested  seems  to  avoid  the  objections,  since 
the  prisoners  can  be  confined  as  closely  as  within  thef  walls  of 
Sing  Sing  prison,  and  when  working  will  not  compete  in  any 
way  with  organized  labor. 

The  counties  wishing  to  reduce  the  cost  of  improving  their 
highways  can  employ  upon  the  work  of  drainage  and  of  grading, 
the  prisoners  confined  in  idleness  in  the  county  jails,  which  are 
now  sought  by  the  criminal  class  as  a  welcome  retreat  where 
chey  can  be  cared  for  at  the  cost  of  the  taxpayers.  Fifteen  hun- 
dred men  are  thus  confined,  many  of  whom  can  be  usefully  em- 
ployed in  improving  the  highways. 

These  prisoners  could  be  employed  to  prepare  the  roads  so 
that  the  contract  for  macadamizing  could  be  let  at  a  less  cost  to 
contractors  who  have  the  road-building  machinery  necessary  to 
go  on  and  complete  the  work.  Or  the  counties  or  towns  could 
supply  themselves  with  the  needful' outfit  of  steam  rollers, 
wheeled  scrapers,  sprinklers,  and  spreader  wagons  and  could 
take  the  contract  for  building  and  completing  the  road  under  the 
direction  of  the  skilled  roadbuilders  of  the  State  Engineer's  De- 
partment. 

No  close  estimate  can  be  made  as  to  the  actual  value  of  the 
^services  of  such  prisoners.      Various  plans  have  been  tried  in 
some  counties  of  this  State  and  in  some  other  States  with  varied 
results.      The  reports  from  North  Carolina  indicate  a  large  sav- 
ing and  good  results. 

In  order  to  enable  representatives  of  the  various  counties  to 
discuss  the  subject  of  highway  improvement  by  State  aid,  the 
State  Engineer  sent  invitations  to  all  of  the  counties  of  the  State, 
with  the  result  that  a  convention  was  held  in  the  city  of  Albany 
on  February  14  and  15,  1901,  at  which  convention  there  were 
assembled  132  delegates  from  39  counties. 

In  the  circular  calling  the  convention,  the  State  Engineer 
specially  requested  that  representatives    should    be   sent    who 
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should  express  the  feeling  of  their  counties  whether  for  or 
against  the  improvement  of  highways  by  State  aid.  The  meeting 
was  a  most  successful  one  and  resulted  in  the  adoption  of  a  reso- 
lution requesting  the  Legislature  to  appropriate  one  million  dol- 
lars to  carry  out  the  provisions  of  the  Higbie- Armstrong  Law; 
also  favoring  the  money  system  of  highway  taxes  and  the  em- 
ployment of  convict  labor. 

The  proceedings  of  this  convention  are  published  in  full  at 
pp.  76  to  86  of  this  report. 

A  similar  convention  will  be  held  in  Albany  during  January  28 
and  29,  1902. 

During  the  year  the  State  Engineer  and  the  Deputy  State  Engi- 
neer have  made  numerous  speeches  at  various  places  in  the  State 
for  the  purpose  of  explaining  the  operations  of  the  law  of  high- 
way improvement  by  State  aid. 

It  is  recommended  that  the  Legislature,  should  enact  a  law 
enabling  the  State  Engineer  to  close  any  road  during  the  prog- 
ress of  its  improvement  and  also  a  law  providing  for  mainte- 
nance in  explicit  terms  which  Will  enable  the  highway  commis- 
sioners to  raise  the  money  needed  for  such  maintenance. 

There  are  printed  at  pp.  62  to  67  of  thi§  report  copies  of  the 
Highway  Improvement  Law,  and  of  its  amendment  regarding 
maintenance;  also  a  copy  of  the  Wide  Tire  Law,  and  a  presenta- 
tion of  the  facts  regarding  the  effects  of  the  use  of  wide  tires  at 
pp.  67  and  70. 

The  State  Engineer  recommends  that  the  Legislature  shall  ap- 
propriate not  less  than  $750,000  for  highway  improvement  in 
order  that  the  roads  may  be  improved  for  which  plans  and  esti- 
mates have  already  been  approved  by  the  various  counties  of  the 
State. 
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SUGOESTED  BONDING  SYSTEM. 

While  great  progress  has  been  made  in  the  work  of  improving 
our  public  highways,  it  has  been  suggested  that  some  method 
should  now  be  adopted  by  which  a  system  could  be  put  in  opera- 
tion for  the  purpose  of  improving  within  a  very  few  years  such 
a  part  of  the  principal  roads  in  the  State  as  would  be  of  most 
benefit  to  the  greatest  number  of  citizens,  and  that  this  improve- 
ment should  be  conducted  in  a  more  expeditious  manner  than  is 
now  possible.  To  do  this  would  require  a  larger  annual  expendi- 
ture on  the  part  of  the  State  than  has  yet  been  made,  and  if  paid 
at  one  time  would  impose  a  larger  burden  upon  the  State  than  it 
would  \>e  wise  to  inflict  in  one,  two  or  even  five  years.  The  work 
which  is  being  done  is  not  only  for  the  present,  but  for  all  time; 
and  many,  therefore,  advocate  an  issue  of  State  bonds  for  the 
purpose  of  improving  our  public  highways  under  the  provisions 
of  the  present  State  Aid  Act,  claiming  that  this  would  fulfill  two 
important  requirements,  first,  there  would  be  immediately  avail- 
able a  suflScient  sum  to  provide  for  the  improvement  within  the 
next  three  or  four  years  of  a  large  proportion  of  the  principal 
roads  which  are  worthy  of  improvement,  and,  secondly,  it  would 
distribute  the  cost  of  such  improvement  over  a  term  of  years, 
making  the  annual  payment  so  small  as  to  be  scarcely  perceptible 
and  allowing  those  who  would  benefit  by  the  work  in  the  future 
an  opportunity  to  help  pay  for  its  construction. 

The  funds  derived  from  the  sale  of  these  bonds  could  be  used 
for  the  purpose  of  paying  the  total  cost  of  improvement  of  high- 
ways and  the  counties'  share  could  be  returned  to  the  State  in 
payments  extending  over  a  term  of  years  equal  to  that,  over 
which  the  bonds  extended. 

With  these  points  in  view  the  suggestion  has  been  made  that 
the  State  of  New  York  should  issue  bonds  for  |10,000,000  to  be 
expended  in  the  improvement  of  public  highways  in  accordance 
with  the  provisions  of  the  so-called  State  Aid  Act,  namely,  chap- 
ter 115,  Laws  of  1898,  these  bonds  to  be  payable  at  the  expiration 
of  seventeen  years,  bearing  3  per  cent,  interest,  and  conditioned 
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upon  an  equal  annual  payment  which  would  meet  both  principal 
and  interest  at  the  end  of  the  seventeen-year  period.  The  money 
raised  by  these  bonds,  or  so  much  thereof  as  might  be  necessary, 
.would  be  immediately  available  and  the  improvement  of  public 
highways  in  the  State  could  be  carried  on  in  a  very  expeditious 
manner  and  one-half  of  the  cost  could  be  repaid  to  the  State  by 
the  counties,  making  a  total  net  expenditure  by  the  State  at 
large  of  only  |5,000,000. 

The  average  annual  payment  which  would  be  required  to  retire 
such  a  ten  million  bond  issue,  both  principal  and  interest,  would 
be  about  |760,000,  being  a  State  tax  of  not  to  exceed  6  cents 
per  |1,000  based  on  present  conditions,  and  assuming  that  each 
county  received  its  pro  rata  share,  and  a  county  tax  of  not  to  ex- 
ceed 17  cents  per  $1,000,  for  the  above  period  of  17  years. 

With  this  amount  of  money  available  the  work  of  improving 
our  public  highways  could  be  taken  up  in  a  most  advantageous 
and  systematic  manner;  and  it  is  claimed  that  a  system  of  roads 
somewhat  as  shown  on  the  map  hereto  appended  would  prove 
of  incalculable  value  to  every  citizen  of  the  State,  combining  as 
it  does  a  line  of  continuous  roads  connecting  the  extreme  ends  of 
the  State  and  also  a  network  of  roads  connecting  many  of  the 
county  seats  of  the  several  counties.  It  is  not  claimed  the  roads 
as  shown  on  the  map  are  those  most  needed  at  the  beginning, 
but  the  map  is  intended  to  show  what  could  be  accomplished  in 
case  the  citizens  of  the  State  should  look  upon  this  project  favor- 
ably, leaving  the  exact  location  in  each  county  to  be  determined 
after  consultation  with  its  citizens. 

This  plan  would  meet  the  wishes  of  many  advocates,  while 
many  .others  claim  that  in  these  days  of  easy  and  quick  communi- 
cation between  distant  points  by  means  of  steam  and  electricity 
there  is  not  the  same  necessity  for  long  and  continuous  highways 
alone,  as  was  the  case  in  the  past  when  the  only  means  of  com- 
munication was  by  way  of  boat  and  roads.  Radiating  from  each 
of  the  principal  cities  and  villages  and  acting  as  the  main 
arteries  through  which  comes  a  large  proportion  of  the  travel  of 
each  separate  county  are  usually  a  few  principal  highways  which 
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in  turn  are  tapped  at  frequent  intervals  by  cross  roads.  A  net- 
work of  roads  connecting  all  of  the  county  seats  of  the  several 
counties  (with  the  exception  of  those  localities  where  communica- 
tion is  rendered  extremely  difficult  or  impossible  by  reason  of 
forests  or  mountains,  or  where  the  travel  is  so  limited  as  not  to 
warrant  the  necessary  improvement)  would  undoubtedly  accom- 
modate nine-tenths  of  the  travel  and  would  accomplish  the  re- 
quired result,  namely,  the  greatest  benefit  to  the  greatest  num- 
ber. 

The  roads  as  shown  on  the  map  which  accompanies  this  report, 
with  such  modifications,  of  course,  as  would  be  required  after  a 
careful  study  of  each  locality,  should  be  first  constructed  as 
speedily  as  possible.  A  study  of  the  map  will  show,  also,  that  in 
improving  the  roads  connecting  the  county  seats  long  continu- 
ous highways  connecting  the  extreme  portions  of  the  State  would 
be  formed  at  the  same  time,  as  well  as  continuous  roads  crossing 

the  State  both  at  right  angles  and  obliquely. 

An  expenditure  of  $10,000,000  would  construct  upwards  of 
1,250  miles  of  improved  macadam  road.  Following  along  those 
counties  which  have  thus  far  filed  petitions  for  the  largest 
amount  of  improved  roads,  it  would  seem  that  the  first  work 
should  be  taken  up  by  connecting  the  counties  running  through 
the  eastern,  central  and  southern  portions  of  the  State.  This 
would  naturally  form  a  continuous  road  from  New  York  city, 
by  way  of  Albany,  to  Buffalo;  from  Albany  to  Rouses  Point; 
and  from  Nyack  in  Rockland  county  through  the  southern  tier 
of  counties  to  Mayville  in  Chautauqua  county,  aggregating  alto- 
gether about  1,090  miles.  These  roads  could  with  proper  man- 
agement be  economically  and  successfully  constructed  within 
three  or  four  years  and  the  improvement  of  the  remaining 
lateral  roads  connecting  the  county  seats  as  shown  on  the  map 
could  then  be  taken  up.  Out  of  the  ten  million  dollar  fund  there 
would  be  left  sufficient  for  the  improvement  of  about  160  miles 
of  these  lateral  roads,  which,  added  to  the  175  miles  of  improved 
roads  already  completed  and  in  process  of  construction  and  for 
which  funds  have  been  provided,  and  which  would  be  utilized  in 
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forming  these  lateral  roads,  would  make  a  total  of  about  1,425 
miles,  or  about  one-half  of  the  entire  mileage  as  shown  on  the 
map. 

This  would  permit  the  construction  of  one-half  of  the  roads 
shown  on  the  map  within  three  or  four  years  from  the  time  the 
money  would  be  available  and  the  balance  could  be  provided  for 
as  public  sentiment  called  for  it. 

The  possible  location  of  the  roads  to  be  improved  under  this" 
plan  would  be  as  follows:  Beginning  near  the  New  Jersey  State 
line  in  the  county  of  Bockland  and  following  through  that 
county  and  Orange  county  to  Newburgh;  thence  running 
westerly  through  the  county  of  Sullivan,  which  is  a  section 
visited  by  many  persons  during  the  summer  months,  it  being  one 
of  the  health  resorts  of  the  State;  passing  on  through  Deposit 
on  the  Delaware  river  in  Delaware  county  westward  to  Bing- 
hamton,  Owego,  Elmira,'  Corning  and  Bath,  with  roads  diverg- 
ing from  Binghamton  to  Auburn  and  from  Auburn  on  to  Lyons 
and  Rochester  running  obliquely  in  a  northwesterly  direction. 
From  Elmira  a  branch  road  passes  through  Watkins  at  the 
head  of  Seneca  lake,  and  continuing  westward  from  Bath  passes 
through  Belmont  in  Allegany  county  and  through  the  center 
of  Cattaraugus  county  to  Little  Valley,  its  county  seat;  it  then 
continues  westerly  to  Mayville  with  a  loop  around  Chautauqua 
lake,  taking  in  the  city  of  Jamestown.  From  Binghamton  to 
Bath  this  road  passes  through  a  wide  and  fertile  valley  which 
is  occupied  at  different  points  by  the  Susquehanna,  Chemung 
and  Canisteo  rivers. 

From  Elmira  a  road  passes  in  a  northerly  direction  bearing 
somewhat  to  the  westward  in  nearly  a  straight  line  to 
Rochester,  passing  through  Watkins,  Penn  Yan  and  Canan- 
daigua;  or,  the  road  running  in  a  northwesterly  direction  from 
Bath  to  Geneseo,  passing  through  Batavia,  Lockport  and  thence 
to  Buffalo,  could  be  used  if  desired.  This  last  line  from  Bath 
to  Locki/ort  or  Buffalo  is  one  of  unusually  easy  grades,  and 
through  a  very  rich  section  of  farming  country. 
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From  Bath  westerly  to  Belmont  the  road  crosses  the  divide 
between  the  Canisteo  river  and  the  Genesee  river;  again  from 
Belmont  to  Little  Valley  in  Cattaraugus  county  a  divide 
between  the  Genesee  river  and  the  Allegany  river  is  crossed; 
and  from  Little  Valley  westward  to  the  northwestern  end  of 
Chautauqua  lake  the  road  passes  from  the  valley  of  the  Alle- 
gany river  to  the  divide  between  the  waters  of  Lake  Erie  and 
the  Mississippi  river,  the  loop  continuing  around  Chautauqua 
lake  to  the  city  of  Jamestown.  This  section  is  very  delightful 
and  is  one  much  appreciated  by  persons  seeking  summer  homes 
and  outings  and  has  a  national  reputation. 

Another  road  starts  at  Kingston  and  running  a  little  north- 
west follows  the  Esopus  creek  to  the  headwaters  of  the  Dela- 
ware river,  from  whence  it  continues  in  the  same  direction  to 
Norwich  in  Chenango  county.  If  desired,  this  road  could  be 
diverted  to  a  northerly  direction  from  Delhi  to  Cooperstown, 
at  the  foot  of  Otsego  lake,  the  home  of  Fenimore  Cooper,  and 
one  of  the  many  beautiful  summer  resorts  of  the  State,  and 
from  thence  northwesterly  to  Canandaraga  lake  (or  Schuyler 
lake),  at  the  head  of  which  is  located  Richfield  Springs,  one  of 
the  summer  and  health  resorts,  and  from  Richfield  Springs  the 
road  could  run  northwesterly  to  Syracuse  or  more  northerly  to 
XJtica,  as  may  be  desired. 

From  Norwich  the  road  beginning  at  Kingston  passes  through 
Cortland  and  continues  westerly  through  Ithaca  at  the  head 
of  Cayuga  lake  and  so  on  to  Watkins;  thence  either  westerly  j 

to  Mayville  or  northwesterly  to  Rochester,  as  heretofore 
described.  Froni  Cortland  a  branch  road  leads  in  a  north- 
westerly direction  to  Auburn,  thence  to  Lyons  and  Rochester 
and  so  on  westward  by  way  of  Albion  and  Lockport  to  Niagara 
Falls,  Tonawanda  and  Buiffalo. 

A  study  of  the  map  shows  a  direct  line  from  Little  Valley 
to  Buffalo,  and  also  a  direct  line  from  Mavville  to  Buffalo. 

Starting  in  Westchester  county  at  White  Plains  a  road  passes 
up  the  east  side  of  the  Hudson  river  through  the  counties  ot 
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Westchester,  Putnam  and  Dutchess  to  a  point  opposite  Kings- 
ton, passing  through  the  county  seats  of  the  last  three 
counties;  thence  to  Kingston,  or  if  preferred,  from  Carmel  to 
Newburgh,  and  thence  up  the  west  side  of  the  Hudson  river 
through  Kingston  to  Albany  and  Troy,  with  a  branch  line  from 
a  point  opposite  Catskill  through  the  city  of  Hudson  to  New 
Lebanon  and  the  State  line  of  Massachusetts  (being  the  north- 
east corner  of  Columbia  county),  at  which  point  the  road 
joins  the  improved  State  roads  of  Massachusetts  leading  to  the 
city  of  Pittsfield  and  so  on  through  that  State,  a  branch  line 
from  this  point  also  running  in  a  northwesterly  direction  to 
the  city  of  Troy. 

From  Albany  or  Troy  a  road  passes  through  Schenectady, 
Amsterdam  and  Fonda,  with  a  branch  road  from  Fonda  through 
Johnstown  and  Gloversville  to  Lake  Pleasant.  Returning  to 
Fonda,  a  road  continues  west  from  that  point  through  Little 
Falls  in  Herkimer  county,  Utica,  Rome,  Oneida  and  so  on  to 
Syracuse,  with  a  branch  road  from  Rome,  passing  through 
Boonville  and  Lowville  to  Watertown  and  thence  to  Alex- 
andria Bay.  Starting  from  Syracuse  one  road  passes  north- 
west to  Oswego  while  another  from  Syracuse  runs  almost  due 
north  to  Brewerton,  Pulaski,  Watertown  and  so  on  to  Alex- 
andria Bay.  Continuing  westward  from  Syracuse  the  road 
would  again  lead  through  Auburn,  Lyons,  Rochester,  etc.,  to 
Niagara  Falls  and  Buffalo  as  described  over  another  line. 

A  road  is  also  shown  running  from  Watertown  northeasterly 
through  Philadelphia  and  Antwerp  to  Canton,  with  a  branch 
road  from  Canton  to  Ogdensburg;  from  Canton  easterly  to 
Malone  and  Plattsburg;  thence  south  through  Elizabethtown, 
the  county  seat  of  Essex  county;  thence  almost  due  south, 
through  the  valleys  of  the  Bouquet  and  Schroon  rivers,  to 
Schroon  lake;  thence  along  the  shores  of  that  lake  and  through 
the  valley  of  Schroon  river  to  Warrensburg;  thence  on  to  Cald- 
well, at  the  head  of  Lake  George ;  from  there  to  Glena  Falls  and 
Greenwich,  in  Washington  county,  and  on  to  Troy. 


Ill 

Sis 

ill 


i  WagDD*.  Oclob 


|«M  Sbowlns  RcMilt  at  Bipaln.  betweea  crone*,  October  2B.  1M1. 

tfilDtenuice  b7  HIghwar  Com diIh! oner. 
HONBOK  CODNTT,    N,    Y. :     B»«T   AVENVB    ROAD,    Na    6,    E»ITW»nD    r 
ROCHaBTMR,    N.    T. 

ImproTCd  by  Slata  BDclD«er  Id  IMW:    Bau  ol  local  llOMitane. 
Top  of  Hndun-Rlfer  trap  rock,  bound  with  KreeolDn  of  loral.  Buffalo 
TnaMD'a-CoTa  llmFatonea. 


SuGGKSTicD  Bonding  Systkm.  35 

From  Glens  Falls  a  branch  road  leads  southerly  to  Saratoga 
Springs,  Ballston  Spa,  and  Amsterdam,  there  joining  the  other 
system.  The  road  taking  in  the  belt  of  northern  New  York  as 
described  from  Watertown  to  Saratoga  Springs,  together  with 
a  comparatively  direct  line  leading  from  Lowville  almost  due 
west  to  Crown  Point,  passing  through  Lewis,  Herkimer,  Ham- 
ilton and  Essex  counties  to  Lake  Champlain,  embraces  all  of 
the  varieties  of  beautiful  scenery  for  which  this  state  is  noted, 
from  that  of  the  Thousand  Islands  in  the  St.  Lawrence  river 
to  that  of  the  North  Woods  and  the  Adirondack  region  as  well 
as  the  beauties  of  Lake  Champlain  and  Lake  George. 

This  suggested  improvement  as  shown  in  this  way,  and  the 
effect  of  issuing  bonds  of  the  State  for  ten  million  dollars  as 
herein  described,  is  outlined  for  the  purpose  of  acquainting  the 
citizens  of  this  State  with  the  possibilities  of  what  can  be  done 
if  after  deliberate  consideration  such  a  system  is  deemed 
advisable. 
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CE^fENT  TESTING  FOR  STATE  AND  MUNICIPAL  WORKS. 

All  hydraulic  cement  intended  for  use  in  the  masonry  of  the 
yarious  State  works  has  been  tested  in  the  laboratory  of  this 
Department,  and  no  cement  is  used  which  does  not  meet  the 
requirements.  The  effect  of  these  tests  is  not  only  to  prevent 
the  use  of  poor  cement  but  also  to  induce  sending  only  the  best 
grades  to  the  State  works,  where  it  is  known  that  the  cement 
will  be  subjected  to  tests  provided  in  the  following  extract 
from  the  1900  standard  specifications  of  this  Department. 

It  is  intended  to  raise  the  grade  of  these  requirements  during 
the  coming  year  in  order  to  keep  up  with  the  improved  methods 
and  products  of  American  manufacturers  of  Portland  cements. 

Requirements  Hydraulic  cement.  American  Portland  cement  or 
American  Natural  cement,  as  may  be  specified,  shall  be  used  and 
shall  be  of  a  brand  known  by  prior  use  on  extensive  works  to  be 
of  the  best  quality.  Any  cement  not  so  known  may  be  declined 
without  testing. 

Storing.  Provision  shall  be  made  by  the  contractor  for  storing^ 
cement  in  a  dry  place  and  delivery  shall  not  be  made  until  the 
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State  Engineer  has  been  notified  to  inspect  the  cement  and  to  take 
samples  for  which  all  facilities  shall  be  offered  by  the  contractor. 
The  contractor  shall  replace  at  his  own  cost  any  cement  which 
may  be  damaged  while  stored. 

Samples.  Samples  will  be  taken  by  the  Engineer,  at  once  on 
delivery,  from  every  tenth  baiTcl  or  the  equivalent  of  the  tenth 
barrel  if  the  cement  is  paolved  in  sacks,  and  will  be  numbered 
consecutively  throughout  the  progress  of  the  work;  each  sopa- 
rate  sample  shall  fill  a  three-inch  cubical  box,  and  each  lot  of 
samples  shall  be  forwarded  by  express  to  Albany  for  separate 
tevsta,  the  results  of  which  may  be  expected  in  ten  days. 

Tests.  These  tests  will  follow  the  practice  recommended  by 
the  American  Society  of  Civil  Eiij^iiuers  and  will  bo:  1st,  for  fine- 
ness; 2d.  for  soundness:  od,  for  time  of  initial  set;  4th,  for  tensile 
strength:  oth.  for  compositid/i  by  chemical  tests. 

R( quired  fiticnvfis.  Cement  shall  be  ground  to  such  fineness  that 
95  per  rent,  by  weight  will  pass  through  a  standard  sieve  of  2.500 
meshes  per  S(iuare  inch,  and  90  per  cent,  by  weight  will  pass 
through  a  standard  sieve  of  10.000  meshes  per  square  inch. 

Soundness.  The  cement  shall  endure  the  hot  water  test  at  125 
degrees  Fah.  for  24  hours  without  cracking  or  blowing. 

Chemical  tests.  The  State  Engineer  may  cause  chemical  tests 
of  cement  to  be  made,  and  may  reject  any  cement  which,  In  his 
judgment,  is  not  suited  to  the  purpose. 
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Initial  set  Neat  cement  shall  not  set  to 'support  one-quarter 
pound  weight  on  one-twelfth  Inch  wire  in  less  than  15  minutes  for 
Natural  cement  and  25  minutes  for  Portland  cement. 

Required  strength — American  Portland  cement.  Briquettes  of 
neat  cement  mixed  3  minutes,  put  in  the  moulds  with  thumbs'  and 
trowel,  and  kept  at  a  temperature  of  65  to  70  degrees  for  1  day 
in  moist  air  and  6  days  in  water  shall  show  a  least  average  tensile 
strength  of  400  pounds  per  square  inch. 

Briquettes  of  three  parts  by  weight  of  standard  crushed  quartz 
and  one  part  by  weight  of  Portland  cement  mixed  in  the  ^me 
manner  and  Isept  7  days  under  the  same  conditions  shall  show 
a  least  average  tensile  strength  of  125  pounds  per  square  inch. 

Briquettes  of  three  parts  by  weight  of  standard  crushed  quartz 
and  one  part  by  weight  of  Portland  cement,  mixed  in  the  same 
manner  and  kept  28  days  under  the  same  conditions,  shall  show 
a  least  average  tensile  strength  of  220  pounds  per  square  inch. 

Required  strength — American  natural  cement.  Briquettes  of 
neat  natural  cement  mixed  3  minutes,  put  in  the  moulds  with 
thumbs  and  trowel  and  kept  at  a  temperature  of  G5  to  70  degrees 
for  2  hours  in  moist  air  and  22  hours  in  water,  shall  show  a  least 
average  tensile  strength  of  00  pounds  per  square  inch. 

'Briquettes  of  natural  cement  and  standard  crushed  quartz  in 

equal  parts,  by  weight,  mixed  and  handled  in  the  same  manner 

,  and  kept  at  the  same  temperature  for  1  day  in  moist  air  and 

6  days  in  water  shall  show  a  least  average  tensile  strength  of 

65  pounds  per  square  inch. 

Briquettes  similar  to  those  last  described  and  kept  28  days 
under  the  same  conditions,  shall  show  a  least  average  tensile 
strength  of  150  pounds  per  square  inch. 

Standard  crushed  quartz.  The  standard  crushed  quartz  used  in 
the  tests  shall  pass  a  eieve  of  400  meshes  per  square  inch,  and 
shall  stop  on  a  sieve  of  900  meshes  per  square  inch. 

The  sand  which  is  to  be  used  on  the  works  is  also  examined 
and  tested,  as  provided  in  the  following  extract  from  the  1900 
standard  specifications  of  this  Department: 

Sand.'  Sand  used  for  mortar  shall  be  of  the  best  quality  avail- 
able and  shall  be  o(  the  cleanest  and  sharpest  found  in  the 
vicinity  of  the  work. 

Samples.  The  contractor  shall  inform  the  State  Engineer,  as 
soon  as  the  contract  is  awarded,  what  sand  is  proposed  to  be  used, 
and  samples  of  this  sand  will  be  obtained  by  the  Engineer  and 
forwarded  to  Albany. 

Tests.  These  samples  will  be  examined  and  tested  at  the  cement 
testing  laboratory  at  Albany  and  if  found  to  contain  an  injurious 
amount  of  loam,  or  silt,  or  material  that  is  friable  or  soluble,  the 
contractor  will  be  required  to  wash  the  sand  before  it  is' brought 
on  the  work. 
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WasMnff  and  clearing.  It  will  be  the  duty  of  the  Engineer  In 
charge  to  see  that  the  soil  overjying  the  sand  bank  is  cleared 
away  so  that  no  soil  shall  slide  or  wash  into  the  sand  during  its 
use,  and  special  attention  will  be  given  during  the  progress  of  the 
work  to  see  that  dirty  sand  shall  not  be  used  in  making  mortar. 

Notice  has  been  given  in  the  engineering  publications  that 
the  municipal  officials  of  New  York  State  can  also  have  the 
benefit  of  these  facilities,  and  that  all  city  and  county  engineers 
can  have  tests  made  of  any  cement  for  use  in  municipal  work 
and  that  the  results  of  such  tests  will  be  promptly  furnished 
onder  the  seal  of  the  State  Engineer,  free  of  all  charges  of  any 
kind.  This  system  is  calculated  to  benefit  the  public  works  of 
cities  throughout  the  State. 

In  addition  to  the  specified  tests,  there  have  also  been  made 
during  the  year  special  tests  with  a  view  to  determining  the 
effect  of  the  use  of  brine  to  retard  freezing.  Thege  tests 
were  made  by  forming  blocks  of  concrete  of  the  materials 
actually  in  and  upon  certain  works  and  by  using  various  pro- 
portions of  salt  in  the  water  in  which  it  was  mixed;  the  blocks 
were  then  put  out  of  doors  and  allowed  to  freeze  and  to  thaw 
as  in  the  actual  work. 

A  detailed  report  of  the  operations  of  the  cement-testing 
laboratory  are  given  in  the  appended  report  of  the  engineer  in 
charge   on  pp.  107-111. 

COURT  OF  CLAIMS  SURVEYS. 

During  the  fiscal  year  there  have  been  made  surveys  of  the 
localities  along  the  canals  where  claims  have  been  made  for 
damages  alleged  to  have  been  caused  by  the  canal  and  its  works. 
Surveys,  maps  and  photographs  have  been  made  and  presented 
in  the  Court  of  Claims  by  engineers  of  this  Department,  and 
have  resulted  in  saving  to  the  State  much  money.  Detailed 
description  of  this  work  will  be  found  in  the  appended  reports 
of  the  engineers  on  pp.  229,  272,  304  and  331. 

It  is  recommended  that  the  Legislature  appropriate  f  15,000 
for  the  continuation  of  this  work. 
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OYSTER-BED  SURVEYS. 

The  work  of  surveying  and  mapping  lands  under  water  for 
shellfish  culture,  and  the  preparation  of  necessary  papers 
therefor,  has  been  under  the  direction  of  this  Department  and 
of  Shellfish  Commissioner  Hon.  B.  F.  Wood.  This  has  been 
done  in  continuation  and  pursuance  of  the  oyster  land  surveys 
initiated  by  Hon.  Eugene  Blackford  in  1887  and  continued  by 
successive  Shellfish  Commissioners  to  the  present  time.  The 
effect  has  been  to  increase  and  extend  the  industry  and  to 
bring  new  lands  into  use  and  to  increase  the  supply  of  oysters. 

Details  of  this  work  are  given  in  the  appended  report  of  the 
Surveyor  of  Oyster  Lands  on  p.  114. 

LAND  BUREAU. 

The  Land  Bureau  of  this  Department  has  in  charge  the  sale  of 
State  lands  under  water  and  the  custody  and  care  of  the 
records  of  ancient  surveys. 

In  research  connected  with  the  operations  of  this  Depart- 
ment during  the  past  year,  it  has  been  found  that  the  files  of 
the  State  did  not  contain  many  important  ancient  maps  which 
are  known  to  be  in  existence.  A  number  of  these  valuable 
maps  have  been  obtained  from  their  present  owners  and  fac- 
simile certified  copies  have  been  made  and  filed. 

An  important  addition  has  been  made  to  the  files  of  this 
Department  by  H.  E.  Pierrepont,  Esq.,  of  Brooklyn,  who  has 
presented  to  the  State  a  collection  of  ancient  and  valuable 
maps.  Sixteen  are  maps  which  were  engraved  and  .published 
for  H.  B.  Pierrepont  between  1797  and  1805,  each  showing  a 
township  in  the  northern  part  of  the  State;  two  show  tracts  of 
land  and  three  are  published  maps  of  northern  New  York  which 
are  dated  from  1795  to  1812  and  show  roads  and  boundaries; 
one  is  dated  1811  and  shows  the  line  and  profile  of  the  then 
proposed  "  Canal  from  Lake  Erie  to  Hudson's  River." 

It  is  intended  to  make  other  valuable  additions  of  this  kind 
to  the  records  of  the  State,  as  well  as  to  provide  for  the  better 
care  and  preservation  of  these  records. 

The  report  of  the  clerk  of  the  Land  Bureau  giving  in  detail 
the  operations  during  the  past  year,  is  appended  at  p.  116. 
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BUREAU  OF  BRIDGE  DESIGNING  AND  INSPECTION. 

The  designing  and  inspection  of  the  many  bridges  (about  800 
in  all)  which  the  State  is  obliged  to  build  and  maintain  across 
the  canals  constitute  an  important  part  of  the  duties  of  the 
State  Engineer  Department.  During  recent  years  there  has 
been  a  growing  demand  for  lift-bridges  in  the  various  cities, 
and  these  structures  are  of  necessity  much  more  expensive  and 
intricate  than  the  fixed  bridges  which  they  are  designed  to 
replace. 

Previous  to  1899  plans  for  the  bridges  to  be  constructed  by 
the  State  were  prepared  by  different  engineering  and  bridge 
contracting  firms.  In  1899  the  State  Engineer  decided  that  it 
was  in  the  interest  of  the  Department  to  have  uniformity  in 
the  designs  and  a  thorough  familiarity  with  them  directly  in 
this  Department  and  the  State  Engineer  therefore  favored  the 
enactment  of  chapter  476  of  the  Laws  of  1899  providing  for 
the  appointment  by  the  State  Engineer  of  a  bridge  designer 
and  inspector  and  the  necessary  assistants. 

This  bureau  has  been  in  existence  since  July  24,  1899,  and 
has  been  under  the  constant  observation  of  the  State  Engineer. 
The  results  have  been  most  satisfactory.  The  operations  of 
the  bureau  are  detailed  in  the  report  of  the  chief  bridge 
designer  appended  at  p.  119. 

SURVEY  OF  THE  STATE  IN  CO-OPERATION  WITH  THE 
UNITED  STATES  GEOLOGICAL  SURVEY. 

This  work  of  co-operation  was  begun  in  1892  and  has  since 
been  continued  by  annual  appropriations  by  the  State,  for  the 
payment  of  one-half  of  the  cost  of  the  field  work  of  the  survey, 
the  last  being  for  f 20,000. 

Close  attention  has  been  given  and  close  examination  made 
of  the  merits  of  this  system  of  co-operation  and  of  the  character 
of  the  work  which  is  done  under  it,  and  it  is  found  that  the 
State  is  getting  a  fine  class  of  work  at  a  comparatively  low  cost. 
It  is  found  that  the  maps  produced  are  of  great  value  to  the 
State  in  many  ways;  especially  in  connection  with  the  work  of 
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highway  improvement  in  different  parts  of  the  State  and  with 
the  work  of  the  Forest  Preserve  Board  in  the  portion  covered 
by  the  maps  in  the  examination  of  water  supplies  for  existing 
and  proposed  canals  and  for  the  great  cities.  A  proof  of  each 
sheet  Is  sent  to  this  office  from  Washington  for  examination 
and  approval  before  being  finally  published,  and  in  this  way 
judgment  is  made  as  to  the  character  of  the  work  and  in  some 
i^ases  valuable  additions  are  thus  made. 

The  maps  are  published  on  a  scale  of  about  one  inch  to  the 
mile,  in  sheets  of  which  about  244  will  cover  the  whole  State; 
<^ach  sheet  showing  about  twelve  miles  east  to  west  by  eighteen 
miles  north  to  south.  One  hundred  and  six  of  these  sheets 
have  been  completed  and  published  and  are  for  sale  by  the 
United  States  Geological  Survey  at  the  nominal  price  of  five 
cents  each;  the  engraving  and  publishing  being  done  entirely 
at  the  expense  of  the  United  States  Government.  Thirty-two 
sheets  are  mapped  and  in  the  hands  of  the  engravers;  fourteen 
are  surveyed  and  are  in  the .  hands  of  the  draughtsmen.  Of 
the  remaining  ninety-two  which  are  required  to  cover  the  entire 
State,  sixty  have  been  triangulated  and  are  ready  to  be 
surveyed. 

The  operations  are  detailed  in  the  portion  of  this  report  at 
pp.  127  to  186  and  the  statement  of  Hon.  Charles  D.  Walcott, 
Director  of  the  United  States  Geological  Survey,  is  appended 
on  p.  125. 

■  It  is  recommiended  to  the  Legislature  that  this  co-operation 
of  the  State  with  the  United  States  be  continued,  and  that  an 
appropriation  of  |30,000  be  made  therefor. 

SHINNECOCK  AND  PECONIC  CANAL. 

This  canal  was  excavated  by  the  State,  l^.s^  to  1800,  for  the 
purpose  of  connecting  the  tidal  waters  of  Great  Peconic  bay 
with  the  non-tidal  waters  of  Shinnecock  bay,  by  cutting  through 
the  narrow  neck  at  Canoe  place.  The  result  of  the  opening  of 
this  canal  which  was  4,000  feet  long,  58  feet  wide,  and  4^  feet 
•  -deep  at  low-tide,  was  to  lower  the  level  of  Shinnecock  bay  and 
to  erode  the  sand  forming  the  banks  and  bottom  of  the  canal 
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by  the  strong  tidal  currents  passing  through  it.  A  swing  bridge 
was  built  to  carry  the  highway  across  the  canal  and  jetties  were 
built  to  protect  the  entrance  into  Peconic  bay. 

To  restore  the  high  level  of  Shinnecock  bay  and  to  check  these 
strong  tidal  currents  in  the  canal,  automatic  tide-gates  were 
built  by  the  State  in  1896.  To  construct  these  gates,  a  system 
of  piles  was  driven,  upon  which  was  placed  a  platform  of  natural 
untreated  plank  supporting  five  pairs  of  tide-gates  placed  side 
by  side;  the  total  width  of  the  opening  thus  spanned  being  98 
feet,  and  the  navigable  opening  being  28  feet  in  the  clear,  with 
5  feet  depth  at  low  water  on  mitre-sill.  The  details  of  this  work 
are  fully  shown,  with  many  photographs,  in  the  report  of  the 
State  Engineer  for  1896  at  pages  29  to  33. 

In  making  repairs  to  these  gates  and  their  supporting  platform 
and  timbers  during  the  present  year,  it  was  found  that  the  tim- 
bers had  been  entirely  destroyed  by  the  toredo,  which  is  active 
in  these  waters,  and  also  that  the  plank  platform  had  been  freely 

undermined.     It  therefore  became  necessary  to  either  abandon 

« 

the  works  upon  which  $195,500  had  been  expended  since  1884^ 
or  to  rebuild  them  in  a  thorough  manner.  To  do  this,  it  was 
necessary  to  place  two  coffer-dams  across  the  canal  and  to  build 
a  concrete  wall  10  feet  deep  below  canal  bottom  with  triple-lap 
sheet  piles  20  feet  deep  to  prevent  undermining^  and  to  build 
a  concrete  platform  3  feet  thick  and  22  feet  wide,  resting  upon 
the  tops  of  the  piles  which  were  embedded  in  the  concrete;  upoD 
this  to  rebuild  a  framework  and  mitre-sills  supporting  the  tide- 
gates  with  creosoted  timber,  and  to  replace  the  tide-gates  in 
good  working  order.  For  this  there  was  available  $30,000,  which 
was  appropriated  by  chapter  419  of  Laws  of  1900,  and  which 
is  suflBcient. 

This  work  is  in  progress  at  the  end  of  the  fiscal  year  and  will 
be  completed  by  the  end  of  the  calendar  year. 

BOUNDARY  LINES  OF  THE  STATE. 

A  triennial  examination  of  the  boundary  lines  of  the  State  i» 
required  by  chapter  678,  Laws  of  1892.  The  total  length  of  the 
State  boundary  line  is  1,416  miles,  comprised  as  follows: 
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Canada  line,  431  miles;  Vermont  line,  171  miles;  Massachu- 
setts line,  50^  miles;  Connecticut  line,  to  Long  Island  Sound,  81 
miles;  along  the  ocean  around  Long  Island  to  the  New  Jersey 
shore,  246  miles;  New  Jersey  line,  92^  miles;  Pennsylvania  line,» 
344  miles  to  the  beginning  of  the  Canada  line  in  the  middle  of 
Lake  Erie. 

These  boundaries  are  fixed  by  accepted  agreements  and  are 
marked  by  natural  water  courses  or  by  monuments  as  here 
described. 

NEW  YORK  AND  CANADA. 

The  boundary  line  between  the  State  of  New  York  and  the 
Dominion  of  Canada  runs  through  Lake  Erie  about  50  miles  to- 
the  head  of  the  Niagara  river ;  through  the  Niagara  river  about 
34  miles  to  Lake  Ontario;  through  Lake  Ontario  about  175  miles 
to  the  head  of  the  St.  Lawrence  river;    thence  northeasterly 
through  the  St.  Lawrence  river  about  108  miles  to  a  point 
151  feet  north  of  latitude  45  on  the  bank  of  the  St.  Lawrence 
river,  which  thus  far  is  the  boundarv  between  the  State  of  New 
York  and  the  Province  of  Ontario;  thence  easterly  64  1-3  mWe^ 
to  a  point  on  the  Richelieu  river,  at  the  outlet  of  Lake  Cham- 
plain,  4,200  feet  north  of  latitude  45,  which  last  section  is  the 
boundary  between  the  State  of  New  York  and  the  Province  of 
Quebec.    The  last-described  portion  of  the  line  from  the  St. 
Lawrence  river  to  the  outlet  of  Lake  Champlain  was  intended 
to  follow  the  forty-fifth  parallel.     It  was  so  mentioned  in  1606 
in  a  patent  by  King  James  First,  describing  this  as  the  north- 
ern limit  of  certain  territory,  a  part  of  which  afterwards  be- 
came New  York  State.    By  a  proclamation  of  October  7,  1763, 
latitude  45  was  also  fixed  as  the  boundary  between  the  Province 
of  Quebec  and  New  York,  and  this  was  confirmed  in  council^ 
August  12,  1768.    This  line  was  surveyed  by  Valentine  and 
Collins  in  1773  and  1774,  who  endeavored  to  run  the  forty-fifth 
parallel,  but  failed  to  do  it  accurately. 

By  the  treaty  of  Paris,  1783,  the  forty-fifth  parallel  was  again 
recognized  as  the  northern  boundary  of  this  part  of  the  State 
of  New  York. 
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By  the  treaty  of  Ghent,  December  24, 1814,  the  same  line  waa 
recognized  as  the  boundary  and  its  resarvey  was  provided  for, 
and  this  was  done  by  an  international  commission  in  1818-1819. 
It  was  then  found  that  the  line  of  1773-1774  did  not  follow  the 
forty-fifth  parallel,  bat  was  151  feet  north  of  it  at  the  St. 
Lawrence  river.  It  crossed  the  parallel  to  the  southward,  4 
miles  east  of  the  St.  Lawrence  river,  running  2,506  feet  south 
at  17^  miles  east  of  the  St.  Lawrence  river,  and  again  crossing 
the  parallel  to  the  northward  at  35  miles  east  of  the  St.  Law- 
rence river,  was  4,200  feet  north  of  it  at  the  outlet  of  Lake 
Champlain. 

This  is  well  shown  on  map  accompanying  Report  of  the  State 
Engineer  and  Surveyor  of  New  York  for  1800,  page  412. 

Meantime  the  United  States  bad  begun  the  construction  of 
Fort  Montgomery  at  a  site  on  the  west  side  of  the  Richelieu 
river,  2.0W  to  3,000  feet  north  of  the  forty  fifth  parallel.  This 
was  made  the  most  elaborate  fortification  on  the  north- 
ern frontier,  being  foundi'd  on  piles  and  formed  of  two 
tiers  of  casements  and  a  barlK-tte  tier,  and  was  originally 
intended  to  mount  300  guns.  This  fortification  t\'Ould  be 
thrown  into  Canadian  territory  if  the  fortv-fifth  iiarallel  was 

«  •  I 

ado[»ted,  as  provided  by  the  1S14  treaty  of  Ci!iont.  By  the 
treaty  of  Washington  of  1S42  the  old  line  of  Collins  and  Valen- 
tin»*.  as  run  in  1773-1774,  was  adopt«Ml  instead  of  the  forty-fifth 
paralh'l,  and  this  was  retraced,  established  and  monuniented 
by  an  international  commission  in  1*^40  and  1S47.  It  was 
marked  by  two  stones,  near  the  Richelieu  river,  oni*  stone  on 
the  banks  of  the  St.  Lawrence  river  and  127  cast  iron  monu- 
ments set  irregularly  on  the  intervening  64  1-3  miles.  The  cast 
iron  monuments  were  fragile  and  were  insecurely  set,  and  69 
of  them  now  need  replacing  or  resetting. 

The  entire  line  needs  to  be  re-run  and  re-marked,  as  is  shown 
in  d^^iail  at  pp.  193  to  224  of  the  Re]>ort  of  this  I><*pariment  for 
19(^K  and  the  matter  is  under  "advisement  with  the  Dominion 
Oovt'rnment.  ? 
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NEW  YORK  AND  VERMONT. 

The  boundary  line  between  the  States  of  New  York  and  Ver- 
mont was  originally  established  by  commissioners  of  botb 
States,  whose  report  was  submitted  to  the  Legislature  of  each 
State  in  January,  1814.  It  was  then  marked  by  33  marble 
monuments,  the  general  condition  of  which  is  bad,  as  stated 
in  the  letter  to  the  GoTernor  of  Vermont  at  page  225  of  the 
Report  for  1900. 

For  details  as  to  the  condition,  see  Report  of  State  Engineer 
and  Surveyor  of  New  York  for  the  year  1899,  pp.  135  to  144. 

NEW  YORK  AND  MASSACHUSETTS. 

The  New  York  and  Massachustees  line  was  originally  deter- 
mined by  commissioners  appointed  by  Congress  in  1787,  and 
was  marked  by  stone  heaps,  stakes  and  crosses  cut  in  rocks. 
It  was  re-established  in  1897,  1898  and  1899  by  officers  of  the 
State  of  New  York  and  of  the  Commonwealth  of  Massachu- 
setts, and  during  these  years  was  marked  by  121  monuments,, 
of  which  number,  83  are  granite  and  38  iron. 

A  full  description  of  the  re-establishing  of  this  line  and  of 

the  condition  of  its  monuments  is  given  in  the  Report  of  the 

State  Engineer  and  Surveyor  of  New  York  for  1899,  pp.  195 

to  277. 

NEW  YORK  AND  CONNECTICUT. 

The  New  York  and  Connecticut  line  was  disputed  for  nearly 
200  years  until  1860,  when  it  was  established  by  a  commission 
representing  the  State  of  New  York.  It  was  then  marked  by 
100  monuments  of  marble  and  of  iron,  the  condition  of  which 
was  found  to  be  good  by  an  exaiuination  made  during  October, 
1900,  by  a  representative  of  this  Department. 

See  Reports  of  State  Engineer  and  Surveyor  of  New  York 
for  1896^  pp.  420-443,  and  for  1900,  pp.  227-252. 

NEW  YORK  AND  NEW  JERSEY. 

The  portion  of  the  boundary  line  lying  generally  through  New 
York  bay  and  the  Hudson  river,  25  miles,  is  naarked  by  ranges 
along  the  shores  of  the  river  on  various  landmarks  and  crosses- 
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•cut  in  the  rock;  all  of  which  were  established  by  commissioners 
-of  both  States  in  1891  and  which  have  not  since  been  examined. 
Full  details  are  given  in  the  reports  of  the  New  Jersey  boundary 
commission  of  1888  and  1891. 

The  portion  lying  across  lands  under  water  in  Kill  von  Kull 
and  Arthur  Kill,  about  18  miles,  was  established  by  commis- 
sioners of  both  States  in  1888  and  was  then  marked  by  56  range 
monuments,  most  of  which  are  in  good  condition.  See  Report 
of  State  Engineer  and  Surveyor  of  New  York  for  1900  pp.  253- 
254. 

The  portion  of  the  line  crossing  land  under  water  in  Raritan 
bay,  about  16  miles,  was  established  by  commissioners  of  both 
States  in  1887  and  was  then  marked  by  8  buoys  and  3  range 
monuments.  The  buoys  are  lost,  but  the  monuments  are  in 
good  condition.  See  Report  of  State  Engineer  and  Surveyor  of 
New  York  for  1900,  pp.  254-263. 

The  portion  of  the  line  from  the  Hudson  river  to  the  Dela- 
ware river,  48^  miles,  was  established  by  commissioners  of  both 
States  in  1774  and  was  then  marked  by  48  sandstone  monu- 
ments; it  was  re-run  by  commissioners  of  both  States  in  1884 
and  1885,  and  was  then  marked  by  120  granite  monuments,  the 
condition  of  which  is  good  and  is  fully  described  in  Report  of 
State  Engineer  and  Surveyor  of  New  York  for  the  year  1899, 
pp.  145  to  193. 

NEW  YORK  AND  PENNSYLVANIA. 

The  New  York  and  Pennsylvania  line  was  originally  estab- 
lished by  commissioners  of  both  States  in  1774,  1776  and  1787, 
and  was  then  marked  from  the  Delaware  river  at  forty-second 
parallel  of  north  latitude  to  the  shore  of  Lake  Erie  by  about 
250  monuments.  The  old  line  was  re-run  under  the  direction 
of  commissioners  of  both  States  in  1876  to  1885,  and  was 
marked  by  570  new  granite  monuments,  the  general  condition 
of  which  is  found  to  be  good  by  an  examination  made  during 
1900  by  a  representative  of  this  Department. 

See  Report  of  State  Engineer  and  Surveyor  of  New  York  for 
1900,  pp.  264-279. 
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ST.  LAWRENCE  COUNTY  LINE. 

The  lack  of  a  definite  location  of  the  southern  and  a  part  of 
the  southwestern  boundary  of  St.  Lawrence  county  has  been 
:and  now  is  the  cause  of  many  disputes,  and  it  is  much  desired 
"by  the  residents  of  this  region  that  this  line,  which  is  a  dilQflcult 
one,  should  be  located,  established  and  monumented  in  a  man- 
ner similar  to  the  county  lines  above  described. 

This* will  require  that  preliminary  surveys  be  made  of  the 
two  present  locations  of  the  line,  with  investigations  of  the 
various  authorities  for  each  of  these  lines,  and  with  a  final 
«urvev  of  the  correct  one. 

It  is  recommended  that  the  Legislature  make  an  appropria- 
tion of  140,000  for  this  object. 

LEVELS. 

Inquiries  are  frequently  made  by  civil  engineers  throughout 
the  State  for  accurate  bench-marks  which,  may  be  used  as 
starting  points  for  local  surveys.  Lines  of  more  or  less  accu- 
rate levels  have  been  run  during  past  years  in  connection  with 
the  various  surveys  made  by  the  U.  S.  Coast  Survey,  the  U.  S. 
Corps  of  Engineers  Lake  Survey,  the  U.  S.  Geological  Survey, 
the  U.  S.  Deep  Waterway  Commission  and  the  State  Engineer's 
Department,  and  the  various  results  have  been  publishd  in  dif- 
ferent ways. 

During  1901  connecting  lines  of  levels  have  been  run  by 
-engineers  of  this  Department  having  had  special  experience 
in  work  of  this  character  and  using  approved  instruments,  rods 
and  methods  for  accurate  results. 

These,  taken  in  connection  with  the  U.  S.  Deep  Waterway 
levels  of  1898-9,  and  with  the  levels  of  the  Barge  Canal  Survey 
■of  1901,  give  accurate  bench-marks  on  all  lock-sills,  lock-copings 
and  spillway  crests  from  Greenbush,  on  the  Hudson  river,  to 
Lake  Erie  at  Buffalo,  to  Lake  Ontario  at  Oswego  and  to  Lake 
Champlain  at  Whitehall.  The  results  are  here  given  at  page* 
«17  to  711. 
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MEASUREMENT   OP  THE   VOLUME   OF   STREAMS   AND 
FLOW  OF  WATER  IN  THE  STATE  OF  NEW  YORK. 

The  State  Engineer  and  Surveyor  receives  many  requests  for 
information  on  the  above  subject,  which  becomes  more  impor- 
tant with  the  growing  demand  for  various  water  supplies  for 
the  great  cities  and  with  the  increasing  desire  to  develop  the 
many  water  powers  throughout  the  State.  Having  in  view  these 
facts,  the  State  Engineer,  during  the  1900  session  of  the  Legis- 
lature, favored  the  enactment  of  the  following  quoted  law: 

The  People  of  the  State  of  New  York,  represented  in  Senate  and 
Assembly,  do  ena^t  as  follotcs: 

The  treasurer  shall  pay,  on  the  warrant  of  the  Comptroller, 
for  the  State  Engineer  and  Surveyor,  one  thousand  dollars  to  be 
used  with  the  United  States  Geological  Survey  in  hydrographie 
work  connected  with  the  measurements  of  the  volume  of  strea^ms 
and  flow  of  water  in  the  State  of  New  York. 

This  act  became  a  law  April  13,  1900,  and  the  results  were 
embodied  in  the  State  Engineer's  Report  for  1900,  pp.  309429, 
and  were  also  published  separately.  The  public  approval  was 
so  general  and  there  were  so  many  demands  for  further  and 
more  extended  measurements,  that  the  Legislature  of  1901 
appropriated  fl,500  for  the  purpose.  This  has  been  applied 
to  tlie  streams  whose  measurements  were  most  needed,  and 
the  total  results  to  date  are  here  published  at  pages  347  to  616. 

Tender  the  provisions  of  this  law,  which  is  similar  in  effect  to 
existing  laws  in  other  States,  the  State  Engineer  has  arranged 
a  system  of  co-oj)eration  with  the  United  States  Geological 
Survey  by  whicli  the  State  has  the  full  benefit  of  the  experi- 
enced and  skillful  observers  of  this  Department  and  of  their 
accurate  instruinonts  and  methods,  and  thus  obtains,  at. a 
merely  nominal  cost,  information  which  is  already  of  evident 
value  which  will  be  increasiul  by  continuance. 

Fnd(»r  this  law  observations  have  been  continued  during  1900 
and  1001  at  a  number  of  stations  at  which  observations  have 
heretofon*  been  made  by  voluntary  observers,  acting  under  the 
direction  of  the  United  States  Geological  Survey,  and  there 
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have  also  been  added  other  stations.  Most  of  the  former 
stations  where  observations  had  been  made  were  located  at 
dams  where  it  was  found  that  the  records  were  rendered  uncer- 
tain by  the  leakage  of  the  dams,  the  changes  in  the  crests  of 
the  dams  by  flash-boards  and  by  leakages  from  the  flumes  and 
other  works  connected  with  the  dams. 

In  selecting  the  new  stations,  they  have  been  located  with  a 
view  of  avoiding  these  uncertainties  by  making  observations  in 
unobstructed  reaches  of  the  streams  where  the  flow  is,  so  far 
as  possible,  uniform,  and  where  the  flow  of  water  at  various 
stages  can  be  determined  by  current  meters.  Gauges  for  the 
height  of  stream  are  set  at  these  points  and  are  observed  twice 
a  day  by  resident  observers  who  record  the  readings  and 
report  them  to  the  central  office.  There  are  22  of  these  paid 
resident  observers  and  they  receive  an  average  of  f4.30  per 
month  each.  One  gauge  is  usually  set  for  a  low  stage,  and 
this  is  submerged  at  high  water,  when  readings  are  made  on 
another  gauge  set  for  this  purpose  near  the  top  of  the  river 
bank. 

To  determine  the  mean  volume  of  water  passing  day  by  day  it 
is  only  necessary  to  have  a  skilled  observer,  with  a  current 
meter,  visit  each  station  for  a  few  hours  at  times  when  the 
stream  is  at  various  heights  and  thus  to  determine  by  observa^ 
tions  made  with  the  meter  the  amounts  of  water  passing  for 
different  heights  of  the  gauge  reading,  the  discharge  of  the 
stream  being  fairly  constant  for  a  given  height  on  the  gauge 
and  increasing  in  more  or  less  regular  ratio  as  the  water  level 
rises.  It  is  thus  practicable  to  construct  for  each  stream  a 
table  showing  the  amount  of  water  passing  for  any  given 
height,  and  thus  to  obtain,  by  combining  the  daily  gauge  read- 
ings of  the  local  observers  with  the  occasional  meter,  readings 
of  the  skilled  observers,  a  complete  record  of  the  flow  of  the 
stream. 

When  satisfactory  conditions  of  regular  flow  are  found  near 
a  bridge,  gauges  are  so  located  that  the  meter  observations  can 

4 


50  Report  of  State  Engineer. 


be  made  from  the  bridge  spanning  the  stream;  bnt  snch  loca- 
tions are  avoided  if  the  flow  is  much  disturbed  by  bridge  piers, 
making  accurate  records  impossible  and  producing  misleading 
results. 

In  some  cases  (as  on  the  Oswego  river  8  miles  from  Lake 
Ontario),  a  fixed  wire  cable  is  stretched  across  the  stream  well 
above  high-water  level,  and  the  observer  makes  meter-readings 
from  a  car  in  which  he  travels  upon  this  cable. 

It  is  intended  to  establish  these  meter  stations  upon  all  the 
streams  where  it  is  practicable,  and  to  gradually  discontinue 
the  observations  at  dams  where  the  conditions  are  nnsatis- 
factorv. 

In  collecting  for  publication  the  records  obtained  during 
19fM),  there  have  also  been  collected  certain  heretofore  unpub- 
lished former  records  of  these  streams,  and  the  results  are 
here  given  in  tables  showing  the  daily  mean  flow,  and  also 
hydrographs  w^hich  give  the  same  information  graphically,  and 
which  show  at  a  glance  the  periods  of  high  water  and  of  low 
water,  and  the  regular  or  erratic  character  of  the  flow  of  the 
various  streams,  which  differ  widely  with  the  varied  nature  of 
their  watersheds.  The  hydrograph  of  the  Oswego  river,  for 
instance,  is  exceptionally  uniform,  showing  the  effect  of  natural 
refrulation  of  its  flow  by  the  many  central  New  York  lakes 
whi«h  it  drains.  The  hydrographs  of  several  of  the  creeks 
which  flow  into  the  Mohawk  show  sudden  and  extreme  varia* 
tious,  resulting  from  the  quick  run-oflf  which  is  characteristic 
of  their  watersheds. 

The  tables  give  the  daily  means  of  flow  in  more  detailed  form, 
and  such  photographs  are  given  as  are  necessary  to  show  the 
varied  conditions  existing  at  the  several  stations. 

The  results  which  have  been  obtained  are  largely  due  to  the 
effective  attention  and  efforts  of  Mr.  F.  H.  Newell,  hydrographer 
of  the  United  States  Geological  Survey  at  Washington,  and  of 
Mr.  R.  E.  Horton,  United  States  Geological  Survey,  in  local 
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charge,  whose  detailed  report,  with  the  figures  and  tables  which 
show  the  results,  is  appended  at  pp.  347  to  616. 

The  value  of  these  records  is  such  as  to  show  that  the  system 
should  be  extended  and  made  to  include  many  other  important 
streams  in  different  parts  of  the  State,  and  the  appropriation  ol 
fl,500  is  recommended  for  this  purpose. 

CONCLUSION. . 

In  closing  this,  my  third  annual  report,  it  is  desired  to  express 
my  appreciation  of  the  courtesies  shown  me  by. the  Governor 
and  by  the  various  officials  of  the  State,  and  also  to  acknowl- 
edge the  ability  and  efficiency  shown  by  the  employees  of  this 

Department. 

Respectfully  submitted, 

EDWARD  A.  BOND, 
State  Engineer  and  Surveyor  of  New  York. 
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ENGINEERING  EXPENSES  FOR  FISCAL  YEAR  ENDING 

SEPTEMBER  30,  1901. 


Ordinary  Repairs  of  Canals. 


WORK. 


Erie  canal 

Champlain  canal. 


Erie  canal 

Oswego  canal 

Black  River  canaT 

Caynga  and  Seneca  canals. 


£rie  canal. 


Total 


Act. 

Chap. 

Year. 

5570 
)418 

18M) 
19005 

5570 
{418 

1809) 
10005 

418 

1000 

418 

1900 

418 

1900 

418 

1900 

(570 
)418 

•  •  •  • 

1809) 
10005 

Division. 

Amount . 

Eastern 

Eastern 

98,694  56 
4,356  61 

Middle 

Middle 

Middle 

Middle 

16,756  28 
667  12 
253  97 
448  88 

Western 

97,100  82 

ToUls. 


$13,050  17 

8,026  85 

7,100  82 
928,177  24 


Extraordinary  Repairs  of  Canals. 


WORK. 


Erie  canal 

Waste-weir  No.  8 

Champlain  canal 

Searles  waste-weir  No.  0 

Aqnedoct  No.  3 

Repairing  and  improving  vertical  walla,  sec 
tion  2 

Brie  Canal. 
Richmond  aqneduct 

Black  River  Canal. 

Repairinjc  Wells  Brook  aqneduct , 

ReoaildiDg  Pitcher's  waste- weir 

Improving  locks 

Erie  Canal. 

Fish  Creek  cnlvert 

Brockville  waste-weir 

Sonth  St.  Paol  street  wall 

Albion  waste-weir 

State  yard,  Lock  port , 

Bridges  Nos.  144  and  183 

Vertical  wall,  section  IX 

Repairing  abutment,  bridge  No.  128 

Cnivert  No.  50,  Spencexport 

Tertical  walls,  bridge  No.  135 

Repairing  cnlvert  N  o.  38,  Brighton 

Waste-weir,  Brockport 


Act. 

Chap. 

Year. 

208 

1890 

311 

1900 

208 

1809 

311 

1000 

811 

1900 

811 

1900 

311 

1000 

311 

1000 

311 

1900 

811 

1900 

208 

1809 

208 

1890 

208 

1899 

5  208 
$311 

1899) 
1900  5 

208 

1890 

811 

1000 

311 

1900 

311 

1000 

811 

1900 

811 

1900 

311 

1000 

311 

1900 

Division. 

Amonnt. 

Eastern 

9124  66 

Eastern 

68  22 

Eastern 

70  00 

Eastern 

1,059  72 

Eastern 

787  87 

Eastern 

130  00 

Middle 

949  67 

Middle 

569  96 

Middle 

894  12 

Middle 

268  11 

Western.... 

925  00 

Western.... 

25  00 

Western.... 

41  88 

Western... 

1,303  66 

We(»tem..-. 

73  32 

Western.... 

894  28 

Western.... 

66  05 

Western.... 

140  60 

Western 

60  16 

Western.... 

41  76 

Western.... 

88  86 

Weetern 

12  78 

ToUls. 


$2,239  94 


1,281  76 


Enoinbebing  Expenses  fob  the  Fiscal  Yeab. 
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lixtniordinary  Repairs  of  Ca^JO^— (Concluded). 


WORK 


Brit  Canal. 

Vcrtloal  wall,  bridee  No  133. 

Yertieal  walls,  Lockport 

Kebaildinfc  rertical  walla,  bridge  Ko.  116. .. 
Bebnildlng  slope  walls,  Widewaters,  west 

of  Roohester 

Vertical  wall,  Albion 

Bridges  Nos.  132.  147,  15t.  160 

Bebollding  vertical  walls,  GeDetteo  Valley 

feed<«r 

Bepairinic  and  impruving  locks  Noe.  53  to  66 
B»baildiug  vertical    walls,    Lower  Town, 

Lockport 

BebnildiDg  abntment,  bridge  No.  124 

BaisiDg  slope  walU  from  1.0:0  feet  west  of 

bridge  No.  69  to  lock  No  63 

Vertical  wall,  bridge  No.  147 

Vertical  wall,  bridge  No.  Ii5 

Totol 


Act. 

Chap. 

Year. 

311 
311 

311 

1900 
19J0 
1900 

811 
811 
811 

1900 
1900 
1900 

811 
811 

1900 
1900 

311 
811 

1900 
1900 

811 
811 
311 

1900 
1900 
1900 

«  «  • 

Division. 


Western. 
Western . 
Western. 

Western. 
Western . 
Western . 

Western . 
Western 

Western 
Western , 

Western, 
Western . 
Western. 


Amonnt. 

93  18 
23  54 
38  05 

109  01 
219  78 
307  31 

87  41 
141  96 

186  62 
122  63 

107  95 
7  14 
3  65 

Totals. 


$3,573  43 
$7,095  13 


Special   WorJrs. 


WORK. 


Bridge  over  Erie  canal,  town  of  Minden. . . 

Twenty-third  street  bridiie.  Watervliet. ... 

Vertical  wall  on  Glens  Falls  feeder  near 
power  house  of  eleetrie  street  railway, 
Warren  countv 

Bridge  over  Cbam plain  canal,  town  of 
Waterford 


Act. 


Chap 


5  457 

)596 

440 


Saranac  dam  and  lock. 


Improving  Shinnecock  canal 
Old  field  notes,  maps,  etc 


Fence  aronnd  Geddesbastn 

Inserting  pipes  at  Sooth  lake , 

Improving  harbor,  Canandaigna  lake 

Bridges  at  Montesama 

Continning  new  road.  Indian  reservation... 
Brasher  Falls  dam.  Hi.  Begis  river 


Erie  Canal 
Washington  street  bridge,  Utica 


Schnyler  street  bridge,  Utica. 
George  street  bridge.  Borne. .. 


Peterboro  street  bridge,  Canastota. 


{ 


438 
629 
219 
443 
f627 
1417 
1427 
1688 
419 
569 

347 
847 
218 
224 
615 
045 


5397 
402 
537 
(427 
M17 
r625 
J  572 
1417 
1451 
(626 
)4I7 
t424 


Year. 


Catherine  street  bridge,  Syracuse tllri 


1900) 
1899  5 
190  J 


1900 
1898) 

1899  > 
1900) 
18981 
1903  i 

1900  r 

1901  j 

1900 

1899 

1901 
1901 
1900 
1900 
1901 
1901 

1898) 

1900  > 
1900) 
1898  { 
1900  S 
18981 
18991 
1900  r 
1900  J 
1898) 

1900  5 
1898) 

1900  5 


Division. 


Eastern 
Eastern 

Eastern 
Eastern 

Eastern 

Eastern 
Eastern 

Middle 
Middle 
Middle 
Middle 
Middle 
Middle 

Middle 
Middle 

Middle 

Middle 
Middle 


Amount. 


$540  86 
1,150  00 

845  50 
1,032  60 

830  OS 

898  95 
578  30 


$41  83 
309  08 

22  14 
303  72 

21  80 
150  80 


765  23 
557  42 

1,000  00 

79  33 
815  49 


Totals. 


$5,376  26 
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Special  Works — (Continned). 


WORK. 


Foreman  tftreet  bridge,  Caseoo via 

Completiog  bridge  at  idM,  Otiaco  lake 

Improving  Limestone  cieek 

Repairing  wall  at  Skaneatttlea 

Repairing  sea  walls,  0  wa^ico  lake 

Oficego  Canal. 
Filling  north  side  cut.  Spring  St..  Syracuse. 

Raising  Oswego  dam,  0«wego  river. . .' 

Raising  high  dam.  Oswego  river 

Raising  Minettodam,  Odwe^^  river 

Repairing  bridge  over  Oneida  river  at  Three 
River  Point 

Cayuga  and  Sem€ea  Canal. 

Guard  lock  and  regulating  Seneca  lake 

Extending  tow  path,  Geneva 

Bridge  at  Seneca  Falls 

Dredging  inlet  and  repairing  pier,  Cayuga 
lake 

Abutments,  bridge  at  P«nn  Tan, 

Repairing  approach  Liberty  street  bridge, 
Penn  Yan 

Slack  River  Canal. 
Bridge  at  Pratt's  Landing,  Black  river 

SrU  Canal. 

Suencerport  waste-weir 

liud  creek  improvement. 

Culvert,  Ihird  avenue  and  Ironton  street, 
North  Tonawanda 

Beemon's,  Gott's  and  Ransom's  creek  im- 
provement  

Eighteen  Mile  creek  improvement 

Ohio  street  bridge,  Clark  A,  Skinner  canal.. 
West  avenue  bridge 

Medina  bridge.  Oak  Orchard  feeder 


Act. 


Chapel  street  bridge 

Pine  and  Lock  street  bridge 

Plymouth  avenue  bridge 

Lyell  avenue  iuot  bridge 

Ferry  street  bridge 

Vertical  woll,  Bnj^le  Harbor 

Coraing  dyke,  Steuben  county 

Chemung  river  dyke 

Conewango  ereek  improvement 

Glen  creek  improvement 

CHttaraugus  creek  bridgts,  Versailles 

Clear   creek    bridge,    Cattaraugus    Indian 
reservation 

Chemung  canal,  Watkins 


Chap. 


ToUl 


487 
5JW7 
1417 
419 
419 
419 


S45 
645 
615 
645 

445 


680 

662 

ri24 

)396 

642 
455 

681 


5  670 
^645 


2in 
572 

423 

442 

5609 

\  151 

695 

519 

(426 

>569 

5573 

)416 

430 

732 

645 

618 

686 

441 

231 

448 

099 

685 

(569 

^419 

447 


Year. 


1900 

190U) 

1900  5 

1900 

1900 

19(0 


1901 
lOUl 
1901 
1901 

1900 


1900 
1900 
1899 
1900 

1901 
1900 

1901 


1900? 
19015 


1900 
1899 

1900  . 

19C0 

1899  f 

1900  5 
1901 
1899 
1900) 

1899  5 

1899) 

1900) 

1900 

1901 

1901 

1899 

1901 

IdOO 

1900 

190O 

1901 

1601 

1809^ 
1800) 
19U0 


Division. 


Middle 

Middle 

Middle 
Middle 
Middle 

Middle 
Middle 
Middle 
Middle 

Middle 

Middle 
Middle 

Middle 

Middle 
Middle 

Middle 
Middle 


Western . 
Western . 

Western 

Western , 

Western , 

Western . 
Western . 

Western 

Western , 

Western 
Western 
Western . 
Western . 
Western , 
Weikiern . 
Western . 
Wentem . 
Western . 
Western . 

Western . 
Westeru . 


Amount 


Totals. 


1911  00 

136  24 

127  89 
35  46 
16  88 


62  15 
60  65 
30  58 
82  60 

188  IS 


3.078  05 
1,587  70 

517  46 

170  00 
475  70 

24  83 


154  40 


9336  79 
380  06 

265  78 

138  98 

676  85 

103  44 
2,423  61 

127  81 

1.322  85 

3,988  64 

94  00 

82  05 

117  56 

87  96 

842  00 

1.191  48 

503  15 

111  80 

115  28 

557  88 
230  21 


$11,790  43 


18.092  68 
•30.299  87 


£kgin££bing  Ezpekses  fob  iHB  FiscAL  Year. 
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Bvreau  of  Bridge  Design  and  Inspection. 

(ChapUr476,  Laws  of  1899;  chapter  £69,  Laws  of  1809;  chapter  419,  Lawa  of  1930,  and  chapter 

645.  LawH  of  1901.) 


NAME. 

Rank. 

Rate  of 
coupenaation. 

Salary. 

Travel. 

1 
Total. 

Wm.  R.  DatIs 

Chief  Bridge  De- 
signer   

$2,800  (0  per  year 

6  00  per  day  

166  67  per  month  . . 

5  00  per  djiy  

4  60  per  day- 

$2,800  00 
1,808  0(1 
1,258  86 
1,812  50 
1,206  00 

$356  11 
210  67 
106  52 

$3,156  11 

C.  T.  ^llddlebrook.. 

J.  O.  Peck        

O.  A.  Fairbanks 

Iftt  Ass't  Engineer 
Bridge  Designer.. 
Ass't  Engineer... 
Leveler 

1.618  67 
1,366  88 
1.812  50 

L.  B.  Jones  ......... 

8  11 

1,209  11 

Ineidenud  Escpentes. 
Drafting  Instruments,  drawing  and  blue-print  paper,  tracing  clot 

h,  etc.... .•... 

$8,563  27 
144  86 

Total  

$8,706  18 

Special  Surveys. 


KAME. 


Herkimer  and  Ilamiltrn  Co.,  boundary  line.. 

Surreys  Forest  and  Preserve  Board 

Surras  for  State  Board  of  Claims 

Blue  Line  Maps,  Erie,  Oswego,  and  Cham- 
plain  canals  

Examination  Monuments.  Maps,  etc 


Topographic  Surrey 

Hydrography 

Apron  dam,  PinekiU 

Survey  for  barge  canal 

Survey  for  barge  canal,  Head  Office  Payments 


Surveys  for  State  Board  of  Claims 
Survey  for  barge  canal 


Surveys  for  State  Board  of  Claims 
Survey  for  barge  canal 


Total. 


ACT. 


Chap. 


439 
5  419 
)64) 

419 

f60 
(569 
M19 
<386 
^645 
(420 
^645 
5  621 
^388 
411 
411 

419 
411 

419 

411 


Year. 


1900 
1900) 

urn  5 

1900 

1899 
1899) 

19005 
1900) 

19015 
1900) 
10015 
1808) 

1900  5 

1900 

1900 

IMO 
1900 

1900 
19U0 


Division. 


Eastern 

$1,872  27 

Eastern 

2,409  67 

Eastern 

6.293  23 

Eastern 

1.282  50 

Eastern 

3,327  43 

Eastern 

22,141  04 

Eastern.  ... 

2,095  62 

Easteru 

106  60 

Eastern 

Saatem 

566  69 
68,605  11 

Middle 

Middle 

$3,518  61 
4.874  92 

Western.... 
Western.... 

$3,655  12 
1,081  28 

Amount. 


Total. 


$1C8,700  06 

$6,893  53 

4.786  40 
$120,329  99 
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Highway  Improvements. 


Act. 

Division. 

Amount 

NAME. 

Chap. 

115 
fllS 
:569 

^419 
(293 
fll5 
I5fl0 
^419 
1293 
(.642 

Year. 

Total . 

Surveys  and  plans  and  oonstmction 

Sorre js  and  plans  and  conatraction 

Surreys  and  plana  and  conslixiction 

1896 
18981 

1899  I 

1900  f 
1900  J 
1898 
1899 
1900 
1900 
1901 

Eastern 

Middle 

Western.... 

$38,76104 
5.456  40 

20,196  45 

|38,8S4  04 
5,456  40 

20,4^8  45 

Total — - 

964,718  89 

Summary  of  Engineering  Expenses  for  the  Fiscal  Tear  Ending 

September  30, 1901. 


1^^ 

DIVISION.  t  ® 

« 
a 

o 

Eastern 913,05017 

Middle 8.02«  25 

Western 7,100  82 

Bnreaa  of  Biidc^e 
Deeign 

Total 128,177  21 


o 


I   .= 


a  o 


92.239  94 
1,281  7tf 
3.573  43 


97.095  13 


o 


5 

a 
« 

S 

« 


m 


98,708  13 


$5.376  26  $106.700  06  $38,76104 
11,790  43  6,893  53  '  5,456  40 
13,092  68  ,   4,736  40  |  20.496  45 


o 


$168,130  47 
33,44^37 
49,0U1  78 

8,708  13 


€8.70813  $30,259  37  $120,329  99  $61,718  89   $359.288  75 
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The  following  tables  show  the  present  condition  of  the  74  con- 
tracts for  canal  improvement  made  under  chapter  79,  Laws  of  1895, 
and  chapter  794,  Laws  of  1896,  being  the  so-called  "Nine  Million 

Dollar  Improvement "  Act : 

Table  L 

The  following  named  coniraciors  have  applied  for  the  termination 

of  contracts  under  chapter  644,  Lawe  of  1899 : 

Clinton  Beckwtth OontrAot  No.  28    EMtern  Diylsion  . 

Clinton  Beckwitb •  27         "  " 

John  V.  QoMkenbaeh  •  16         "  " 

John  V.  Qnackenbush «  24         *  " 

O'Brien  &  Hoolihan «  19    Middle  " 

Edward  H.  Gaynor  •  »         *  " 

WiUoaKhby  B.  Prlddy •  27  "  ** 

John  Daniee  &  Co «  4         «  - 

John  Dnnfee  &  Co *  20         "  " 

K.irk,  Briacoll  &  Co «  M         "  " 

John  Kelly  dt  Co «  7  «  « 

JohnKelly&Co «  8         " 

JohnKellr&Co "  9         *  • 

Hnghee  Broa.  &  BangB ■  10  "  " 

Laner  &  Hajraman **  6    Eastern  ** 

Lauer  &  Uagaman  .  **  18         *  * 

Whitmore,  Ranber  &  Vicinas *  14    Western  ** 

Wbitmore.  Ranber  &  Vicinns ••  15         «•  " 

l>od«e  &  McOreRor «  8    Middle  ** 

Troy  Pabllc  Works  Co «  19    Eastern  " 

Bafblo  Dredicinff  Co "  2    Western  • 

Baker,  Banker  &  Hingston "  28    Eastern  " 

Baker&Banker "  7    Western  " 

Warren  Scharf  Asphalt  ParioK  Co **  20    Middle  ** 

Warren  Scharf  Asphalt  Paving  Co •  21  "  " 

Henry  C.  Allen  &  Co "  18    Western  * 

Walter  Bradlev "  46    Middle  " 

Mahan  &  Sandstrom '. **  10    Eastern  ** 

Grannis  A  O'Connor **  6    Western  ** 

TabU  IL 

ThefoUowi/ng  named  contractors  have  applied  for  the  termination 

of  contracts  v/ader  chapter  81,  Lanjos  of  1900  : 

Warren  Sobarf  A spbalt  Paving  Oo Contract  No .  20    Middle  Divisi on . 

Warren  Scharf  Asphalt  Paving  Co "  21  *  " 

Henry  C.  Allen  &  Co "  13    Western  " 

JuhnW.  Whalen "  2    Eastern  " 

GaUoAMoNieoe «  4  - 

Bmmmelkamp.  Lane  A  Co "  6  "  " 

T.  J.  Diryer  A  Co "  1    Middle  " 

McDonald  A  Sayre •  2         •  • 

John  Danftfe  A  Co •  8  "  " 

John  Danfi^e  A  Co '. "  5         "  " 

O'Brien  A  HiiolJhan "  18  "  " 

National  Contrncting  Co "  22         «  ** 

National  Contacting  Co •  24         •*  • 

National  Contracting  Co •  25  "  " 

Palford  A  Comptou    "  28    Eastern  ** 

Grannie  A  O'Connor •  5    Western  " 

Table  III. 
The  following  named  contractors  have  made  no  application  for 

termination  of  contracts  under  either  chapter  54^,  Laws  of  1899, 
or  chapter  81,  Laws  of  1900 : 

Andrew  Underdonk Contract  No.  28    Middle  Division. 

Fumaceville  Iron  Companv  **  6    Western  ** 

Williams,  McNanghton  A 'Bapst «  8         *  " 

Fumaceville  Iron  Company "  9  "  " 

FnmaceTllItt  Iron  Cumpaoy "  10         "  *• 

Fomaoeville  Iron  Company "  11  •  * 

Fnmaceville  Iron  Company "  12         "  " 
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T(Me  IV. 


COMTBACrS  COMPLBTBD  AKD  PAID. 

John  y.  Quackenbash Contnot  No. 

Chambers  9l  Caaev " 

Shear  &  Haisbt " 

John  V.  Quackenbash ** 

Thomas  Bl.  Kitrr  * 

Thomas  H.  K*rr • 

John  Twomey  * 

T.  J.  Dwver&Co " 

Hnjcbeff  bros  &  Bangs ** 

John  KelJv  &  Co " 

Owego  Bridse  Co " 

Rochester  Bridge  and  Iron  Works " 

Donnelly  Contracting  Co ** 

Whirmore,  Ranber  &  Vicinoa " 

Kandemon  &  Seward ** 

Waller  Bradley •• * 

Edwin  Lodder " 

Edwin  Lodder 

WlUard  Johoson « 

Whalen  &  Higgtna " 

John  W.  Whakn.. •* 

John  W.  Flynn " 

C  J.  Reardon&Co " 

Monty  ^k  Higlcy * 

Laner  &  Hagaman ** 

Clinton  Beckwith " 

Clinton  Beokwith " 

John  y.  Qoackenbnsh ** 

John  V.  Qaaokenbasb " 

O'Brien  &  Hoolihan " 

Edward  H.  Gaynor * 

Willonghbr  B.  Prlddy « 

John  Dnnfee&Co * 

John  Danfee  &Co ** 

Kirk,  DriscoU  &  Co " 

JohnKelly  &Co " 

John  Kellv  &  Co " 

John  Kelly  &  Co " 

Hughes  BroA.  &  Bangs * 

Laner  &  Hagaman * 

Lauei  k.  Hagaman " 

Whitmore,  Kanber  &  yiciniu * 

Whitmore,  Ranber  &  yicinas ** 

Dodge  it,  McGregor ** 

Troy  Public  Works  Co " 

Baker.  Banker  &  Hingston ** 

T  J.  Dwyer  dt  Co • 

John  Dunphy  &  Co ** 

John  Dnnphv  &  Co " 

Gallo&  McSfiece • 

O'Brien  &  Hoolihan " 

Branimelkamp   Lane  &  Co " 

McDonuld  6l  Sayre * 

National  CoDtractiug  Co ** 

National  Conti acting  Co ** 

National  Contracting  Co * 

John  W.  Whalen  « 

Giaunis  &  O'Cunnor " 

Mahan  &  Snndstrom ** 

Walter  Bradley    ** 

Total- GO  contracts. 


« 
it 

II 

H 
44 
M 
H 

H 


7  Eastern  Division. 
11 
12 
18 
15 
17 

52  * 

12     Middle 
IJ 
14 

17  • 
47  " 

I    Western 

4 

1 1     Middle 
15         " 
36 

1«         " 
87 

8  Eastern 

0  * 
80  " 
31 
53 

3 
23 

27  « 
16 
24 

18  Middle 

28  • 
27  *• 

4 

26  " 

84  * 

7 

8  • 

9 
10        •* 

6  Eastern 
18 

14    Western 
15 

6  Middle 
18  Eastern 
28 

1  Middle 
3 
5 

4  Eaatem 
18     Middle 

5  Eastern 
•J     Middle 

22  * 

24 

25  " 

2  Eastern 
5    Western 

10  Eaatem 
46     Middle 


M 


H 

M 


« 
M 


Cancelled  Contract  Finished  bt  Department  op  Public  Works. 


Chifi.F.  Parker  &Oo ContractKo.   8    Western  Division 

Total— 1  contract. 
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TahU   V. 

Contracts  whose  setUemenis  were  considered  ly  the  Canal  Beard 
under  chapter  81,  Laws  of  1900,  hut  which  have  not  been  termi- 
nated. 

WarreD  Scharf  Aaphal  t  Paving  Co Con  tract  No.  20  Middle  Biyision. 

Warren  8ebarf  Asphalt  Paying  Co **  21  ** 

Polford  ft  Compton «  28  Eastern         " 

Henry  C.  Allen  &  Co "  18  Wesiern        * 

Total— 4  contracts. 

Table  YL 

COKTBACTS  PlZfD»a  BlFOBB  THC  CODBT  OF  CLAIMS. 

Andrew  Onderdonk Contract  No.  28  Middle  Division. 

Williams.  MoNangbton  ft  Bapst **  8  Western 

FamaoeTUle  Iron  Co «  ^  •  « 

FnmaceTille  Iron  Co "  9  *  ** 

FnTnace^-ille  Irnn  Co ., •  10  "  • 

FnmaceTille  Iron  Co •  11  ••  " 

FamaoeTilIe  Iron  Co "  12  *  * 

Buffalo  Dredging  Co "  2  •      *  •* 

Bakerft  Banker *  7  -  u 

Total— 0  contracts. 

The  above  lists,  Tables  IV  to  VI,  include  all  the  contracts, 
74  in  number,  under  the  so-called  "  9  million "  improvement 
work. 
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Improvement  of  Public  Highways. 


STATE  OF  NEW  YORK. 

Chap.  115,  Laws  of  1898. 

AN  ACT  to  provide  for  the  improvement  of  the  public  highways. 
Became  a  law  March  24,  1898,  with  the  approval  of  the  Governor. 

The  People  of  the  State  of  tfew  York,  represented  in  Senate  and 
Assembly t  do  enact  as  follows: 

Section  1.  The  board  of  supervisors  in  any  county  of  the  state 
may,  and  upon  presentation  of  a  petition  as  provided  in  section 
two  hereof,  must  pass  a  resolution  that  public  interest  demands 
the  improvement  of  any  public  highway,  or  section  thereof  situate 
within  such  county,  and  described  in  such  resolution,  but  such 
description  shall  not  include  any  portion  of  a  highway  within  the 
boundaries  of  any  city  or  incorporated  village,  and  within  ten 
days  after  the  passage  of  such  a  resolution  shall  transmit  a  certi- 
fied copy  thereof  to  the  state  engineer  and  surveyor. 

§  2.  The  owners  of  a  majority  of  the  lineal  feet  fronting  on  any 
such  public  highway  or  section  thereof  in  any  county  of  the  state 
may  present  to  the  l>oard  of  supervisors  of  such  county  a  petition 
setting  forth  that  the  petitioners  are  such  owners  and  that  they 
desire  that  such  highway  or  section  thereof  be  improved  under 
the  provisions  of  this  act. 

§  3.  Such  state  engineer  upon  receipt  of  such  resolution  shall 
investigate  and  determine  whether  the  highway  or  section  thereof 
sougiit  to  be  improved  is  of  sufficient  public  importance  to  come 
within  the  purposes  of  this  act,  taking  into  account  the  use,  loca- 
tion and  value  of  such  highway  or  section  thereof  for  the  purposes 
of  common  traffic  and  travel,  and  after  such  investigation  shall 
certify  his  approval  or  disapproval  of  such  resolution.  If  he 
shall  disapprove  such  resolution,  he  shall  certify  his  reasons 
thereof  to  such  board  of  supervisors. 

§  4.  If  he  shall  approve  such  resolution,  such  state  enginoor 
shall  cause  the  highway  or  section  thereof  therein  described  to  be 
mapped  both  in  outline  and  profile.  He  shall  indicate  how  much 
of  such  highway  or  section  thereof  may  be  improved  by  deviation 
from  the  existing  lines  whenever  it  shall  be  deemed  of  advantage 
to  obtain  a  shorter  or  more  direct  road  without  lessening  its  use- 
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fulness  or  wherever  such  deviation  is  of  advantage  by  reason  of 
lessened  gradients.  He  shall  also  cause  plans  and  specifications 
of  such  highways  or  section  thereof  to  be  thus  improved  to  be 
made  for  telford,  macadam  or  gravel  roadway  or  other  suitable 
construction,  taking  into  consideration  climate,  soil  and  materials 
to  be  had  in  the  vicinity  thereof  and  the  extent  and  nature  of 
the  traffic  likely  to  be  upon  such  highway,  specifying  in  his  Judg- 
ment the  kind  of  road  a  wise  economy  demands.  The  improved 
or  permanent  roadway  of  all  highways  so  improved  shall  not  be 
less  than  eight  feet  nor  more  than  sixteen  feet  in  width  unless 
for  special  reasons  to  be  stated  by  such  state  engineer  It  is  re- 
quired that  it  shall  be  of  greater  width.  He  shall  if  requested 
by  the  resolution  include  provision  for  steel  plate  or  other  flat 
rail  construction  in  double  track. 

§  5.  Upon  the  completion  of  such  maps,  plans  and  specifications 
such  state  engineer  shall  cause  an  estimate  to  be  made  of  the 
cost  of  construction  of  the  same  and  transmit  the  same  to  the 
board  of  supervisors  from  which  such  resolution  proceeded,  to- 
gether with  a  certified  copy  of  such  maps,  plans  and  specifications, 
and  of  his  certificate  of  the  approval  of  the  highway  or  section 
thereof  so  designated  as  aforesaid. 

§  6.  After  the  receipt  thereof  upon  a  majority  vote  of  such  board 
of  supervisors,  it  may  adopt  a  resolution  that  such  highway  or 
section  thereof  so  approved  shall  be  constructed  under  the  pro- 
visions of  this  act,  or  of  any  existing  act,  and  thereupon  shall 
transmit  a  certified  copy  of  such  resolution  to  such  state  engineer. 

§  7.  In  case  the  boundaries  of  such  proposed  highway  shall 
deviate  from  the  existing  highway,  the  board  of  supervisors  must 
make  provision  for  securing  the  requisite  right  of  way  prior  to 
the  actual  commencement  of  the  work  of  improvement. 

§  8.  Upon  receipt  of  the  certified  copy  of  the  resolution  pro- 
vided in  section  six,  such  state  engineer  shall  advertise  for  bids 
for  two  successive  weeks  in  a  newspaper  published  at  the  county 
seat  of  such  county,  and  in  such  other  newspaper  as  shall  be 
deemed  of  advantage  for  the  construction  of  such  highway  or 
section  thereof,  according,  to  such  plans  and  specifications,  and 
award  such  contract  to  the  lowest  responsible  bidder,  except  that 
he  may  in  his  discretion  award  the  contract  to  the  board  of  super- 
visors of  the  county  or  the  town  board  or  boards  of  the  town  or 
towns  in  which  such  highway  lies,  and  except  that  no  contract 
shall  be  awarded  at  a  greater  sum  than  the  estimate  provided  in 
section  five.  But  if  no  bid  otherwise  acceptable  be  made  within 
such  estimate,  such  state  engineer  may  amend  his  estimate,  certify 
the  same  to  the  board  of  supervisors,  and  upon  the  adoption  by  it 
of  a  resolution  as  provided  in  section  six  based  on  such  amended 
estimate,  proceed  anew  to  obtain  bids  and  award  the  contract 
as  herein  provided.  Such  engineer  may  reject  any  or  all  bids, 
and  before ,  entering  into  any  contract  for  such  construction  he 
shall  require  a  bond  with  sufficient  sureties  conditioned  that  if 
the  proposal  shall  be  accepted,  the  party  thereto  will  perform  the 
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work  upon  the  terms  proposed  and  within  the  time  prescribed 
and  in  accordance  with  the  plans  and  specifications;  and  as  a  bond 
of  indemnity  against  any  direct  or  indirect  damages  that  shall 
be  suffered  or  claimed  during  the  construction  of  such  road;  and 
until  the  same  is  accepted.  The  people  of  the  state  of  New  York 
shall  in  no  case  be  liable  for  any  damages  suffered.  Partial  pay- 
ments may  be  provided  for  in  the  contract,  and  paid  in  the  man- 
ner herein  provided  when  certified  to  by  such  state  engineer  to  an 
amount  not  to  exceed  seventy-five  per  centum  of  the  value  of  the 
work  done;  twenty-five  per  centum  of  the  contract  price  shall  be 
retained  until  the  entire  work  has  been  accepted.  Whenever  a 
county  engineer  has  been  appointed  in  the  county  in  which  such 
highway  or  section  thereof  is  to  be  constructed,  he  shall  have  gen- 
eral charge  and  stipervision  of  the  work  under  the  direction  of 
such  state  engineer  and  shall  report  to  him  from  time  to  time 
the  progress  of  the  work  and  such  facts  in  relation  thereto  as 
may  be  required.  If  there  is  no  county  engineer,  such  state  engi- 
neer shall  have  some  competent  person  to  superintend  and  have 
engineering  supervision  of  the  work. 

§  9.  One-half  of  the  expense  of  the  construction  thereof  shall  be 
paid  by  the  state  treasurer  upon  the  warrant  of  the  comptroller, 
issued  upon  the  requisition  of  sucl>  engineer,  out  of  any  specific 
appropriations  made  to  carry  out  the  provisions  of  this  act.  And 
one-half  of  the  expense  thereof  shall  be  a  county  charge  in  the 
first  instance,  and  the  same  shall  be  paid  by  the  county  treasurer 
of  the  county  in  which  such  highway  or  section  thereof  is,  upon 
the  requisition  of  such  engineer,  but  the  amount  so  paid  shall 
be  apportioned  by  the  board  of  supervisors,  so  that  if  the  same 
has  been  built  upon  a  resolution  of  said  board  without  petition, 
thirty-five  per  centum  of  the  cost  of  construction  shall  be  a  gen- 
eral county  charge;  and  fifteen  yter  centum  shall  be  a  charge  upon 
the  town  in  which  the  improved  highway  or  section  thereof  is 
located,  and  if  the  same  has  been  built  upon  a  resolution  of  said 
board  after  petition  as  provided  in  section  two,  thirty-five  per 
centum  shall  be  a  general  county  charge  and  fifteen  per  centum 
shall  be  assessed  upon  and  paid  by  the  owners  of  the  lands  bene- 
fited In  the  proi>ortlon  of  the  benefits  accruing  to  said  owners  as 
determined  by  the  town  assessors  in  the  next  section  hereof. 

§  10.  The  town  assessors  of  any  town  in  which  any  highway  or 
section  thereof  has  been  Improved  or  constructed  pursuant  to 
petition  as  provided  In  sei*tlou  two  of  this  act,  shall  have  power 
and  it  shall  be  their  duty  upon  rtvolving  notice  from  the  board 
of  supervisors  of  the  ciuinty  in  which  siiid  town  is  located,  of  the 
cost  of  construction  or  improvement  of  such  highway  or  section 
thereof  In  such  town,  to  assess  an  amount  equal  to  fifteen  per 
centum  of  said  total  cost  upon  the  lands  fronting  or  abutting 
on  such  hijjhway  or  stvtion  thertH»f.  Such  assessment  shall  be 
apportioned  acci^nling  to  the  benefits  accruing  to  the  owners  of 
the  lands  so  looattnl.  accordiiij;  to  ilie  Ivst  judgment  of  said  asses- 
sors, uinm  at  least  ten  days'  uotk»e  of  tlie  time  and  place  of  such 
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apportionment  to  the  persons  affected  thereby,  and  after  «uch 
persons  hare  had  an  opportunity  to  be  heard,  and  the  assessments 
so  made  when  duly  attested  by  the  oaths  of  such  assessors  shall 
be  collected  In  the  same  manner  as  the  general  taxes  of  such  town 
are  collected. 

§  11.  The  construction  and  improvement  of  highways  and  sec- 
tions thereof,  under  the  provisions  of  this  act,  shall  be  taken  up 
and  carried  forward  in  the  order  in  which  thoy  are  finally  desig- 
nated, as  determined  by  the  date  of  the  receipt  in  each  case  of  the 
certified  copy  of  the  resolution  provided  in  section  six  by  such 
engineer  as  hereinbefore  provided. 

§  12.  Upon  the  completion  of  such  highways  or  section  thereof, 
80  constructed  by  such  engineer,  and  his  acceptance  of  the  same, 
and  after  payment  has  been  made,  as  herein  provided,  such  engi- 
neer shall  inform  the  board  of  supervisors  of  such  county  that  the 
highways  or  sections  thereof  designated  have  been  constructed  as 
herein  provided,  and  his  duties  in  regard  to  the  same  are  finished; 
and  he  may  serve  notice  on  said  board  to  accept  such  highway 
thus  constructed,  which  notice  shall  be  filed  in  the  ofllce  of  the 
clerk  of  said  county;  and  twenty  days  after  the  service  and  filing 
of  said  notice,  such  highway  or  section  thereof  shall  be  deemed 
accepted  by  said  board  of  supervisors  of  such  county;  and  there- 
after they  shall  maintain  the  same  as  a  county  road,  and  appor- 
tion the  expense  as  they  may  be  empowered  by  law. 

§  13.  All  persons  owning  property  abutting  on  such  road  so 
Improved,  or  residing  thereon,  shall  thereafter  pay  all  highway 
taxes  assessed  against  them  in  money,  in  the  manner  now  pro- 
vided by  law. 

§  14.  Whenever  any  county  has  had  aid  in  building  any  such 
highway,  and  it  seems  advantageous  to  such  state  engineer  that 
a  section  or  sections  of  highway,  not  exceeding  one  mile  in  length, 
should  be  constructed  under  this  act  to  connect  these  roads 
together,  and  would  be  of  great  public  utility  and  general  con- 
venience, he  may  serve  notice  on  the  board  of  supervisors  of  such 
county,  and  shall  file  one  in  the  county  clerk's  ofllce,  designating 
the  highways  already  constructed  and  the  existing  termini,  and 
the  section  or  sections,  in  his  opinion,  necessary  to  be  constructed 
and  his  reasons  therefor.  And  it  shall  be  the  duty  of  the  board 
of  supervisors  to  provide  for  the  construction  of  such  connecting 
highway  or  section  thereof,  within  one  year  after  the  service  and 
filing  of  such  notice  under  this  act. 

§  15.  In  addition  to  his  other  powers  and  duties,  the  state  engi- 
neer and  surveyor  shall  compile  statistics  relative  to  the  public 
highways  throughout  the  state  and  shall  collect  all  Information 
In  regard  thereto  deemed  expedient.  He  shall  investigate  and 
determine  upon  yarlous  methods  of  road  construction  adapted  to 
different  sections  of  the  state,  and  as  to  the  best  methods  of  con- 
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struction  and  maintenance  of  roads  and  bridges,  and  such  other 
information  relating  thereto  as  he  shall  deem  appropriate.  He 
may  be  consulted  at  all  reasonable  times  by  county,  city,  town  or 
village  officers  having  care  and  authority  over  highways  and 
bridges,  and  shall  advise  such  officers  relative  to  the  construction, 
repair,  alteration  or  maintenance  of  the  same;  and  shall  furnish 
such  other  information  and  advice  as  may  be  requested  by  persons 
interested  in  the  construction'  and  maintenance  of  public  high- 
ways, and  shall,  at  all  times,  lend  his  aid  in  promoting  highway 
improvement  throughout  the  state.  He  shall  hold  in  each  year  at 
least  one  public  meeting  in  each  county,  and  shall  cause  due 
notice  of  such  meeting  to  be  given.  He  shall  co-operate  with  all 
highway  officers  and  shall  assist  county  and  town  authorities,  and 
w^hen  requested  by  them,  furnish  them  with  plans  and  directions 
for  the  improvement  of  the  public  highways  and  bridges. 

§  16.  He  shall  report  annually  to  the  legislature  concerning  all 
the  work  performed  by  him,  together  with  such  recommendations 
upon  the  subject  of  highway  construction  and  maintenance  as  to 
him  shall  seem  appropriate. 

§  17.  The  commissioners  of  highways  and  town  board  of  any 
town,  and  the  board  of  supervisors  of  any  county,  and  all  other 
officers  who  now  have  or  may  hereafter  have  by  law  the  care  and 
supervison  of  the  public  highways  and  bridges  shall,  from  time 
to  time,  upon  his  written  request,  furnish  him  with  all  available 
information  in  connection  with  the  building  and  maintenance  of 
the  public  highways  and  bridges  in  their  respective  localities. 

§  18.  The  operation  of  this  act  shall  not  be  affected  by  any 
special  act,  but  the  highways  may  be  improved  under  this  act  or 
such  special  act  wherever  the  same  may  now  exist. 

§  19.   This  act  shall  take  effect  Immediately. 


In  order  to  provide  for  the  maintenance  of  the  roads  built 
under  chapter  115  of  the  Laws  of  1898,  it  was  amended  as  fol- 
lows: 

CHAP.  293. 

AN  ACT  to  amend  chapter  one  hundred  and  fifteen  of  the  laws  of 
eighteen  hundred  and  ninety-eight,  entitled  *'An  act  to  provide 
for  the  improvement  of  public  highways,"  in  relation  to  the 
powers  of  the  state  engineer  and  surveyor. 

Became  a  law,  April  0,  1901,  with  the  approval  of  the  Governor. 

Passed,  three-fifths  being  present 

The  People  of  the  State  of  Xew  York,  represented  in  Senate  and 
Assembly,  do  enact  as  foUotrs: 

Section  1.  Section  twelve  of  chapter  one  hundred  and  fifteen 
of  the  laws  of  eighteen  hundred  and  ninety-eight,  is  hereby 
amended  to  read  as  follows: 


Law  fob  Improvement  op  Public  Highways.  67 

§  12.  Upon  the  completion  of  such  highways  or  sections  thereof, 
so  constructed  by  such  engineer,  and  his  acceptance  of  the  same, 
and  after  payment  has  been  made,  as  herein  provided,  such  engi- 
neer shall  inform  the  board  of  supervisors  of  such  county  that  the 
highways  or  sections  thereof  designated  have  been  constructed  as 
herein  provided,  and  he  may  serve  notice  on  said  board  to  accept 
such  highway  thus  constructed,  which  notice  shall  be  filed  in  the 
ofSce  of  the  clerk  of  said  county  and  twenty  days  after  the  service 
and  filing  of  said  ^notice,  such  highway  or  section  thereof  shall  be 
deemed  accepted  by  said  board  of  supervisors  of  such  county; 
and  thereafter  they  shall  maintain  the  same  as  a  county  road,  and 
apportion  the  expense  as  they  may  be  empowered  by  law,  and  the 
commissioners  of  highways  of  the  town  or  towns  respectively 
wherein  such  improved  highways  lie  shall  care  for  and  keep  the 
same  in  repair,  under  the  direction  and  supervision  of  the  state 
engineer  and  surveyor  and  such  rules  and  regulations  as  he  may 
prescribe. 

§  2.  This  act  shall  take  effect  immediately. 


WIDE  TIRES. 

Many  tests  have  been  made  to  establish  the  claims  in  favor 
of  w^ide  tires  as  against  the  narrow  ones,  and  a  few  of  the 
results  are  given  as  stated  in  Bulletin  12  of  the  United  States 
Department  of  Agriculture  by  General  Roy  Stone.  In  Utah, 
at  the  experiment  station,  it  was  shown  that  a  given  load  on  1^ 
inch  tire  pulled  40  per  cent,  heavier  than  when  on  a  3-inch  tire, 
the  test  being  made  on  grass  sod.  On  a  moist,  but  hard  road, 
the  percentage  was  12.7  in  favor  of  the  3-inch  tire.  In  Ohio  a 
wide  tire  test  was  made  at  the  State  University.  An  ordinary 
wagon  with  a  new  3-inch  tire  was  loaded  with  two  long  tons, 
or  4,480  pounds,  and  the  draft  measured  by  a  dynamometer. 
On  an  ordinary  earth  road,  in  good  condition  and  hard,  the  draft 
was  254  pounds.  On  a  grass  field  it  was  468  pounds.  On  a  newly 
plowed  field  it  was  771  pounds.  As  150  pounds  is  the  draft  of 
an  ordinary  horse  of  1,000  pounds,  two  horses  could  draw  this 
load  with  ease  on  an  ordinary  road,  and  a  ton  and  one-half  on 
a  grass  sod,  while  with  a  narrow  tire  one-half  as  much,  or  a  sin- 
gle ton,  is  a  full  load  for  a  double  team.     Besides  this  the  broad 
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tires  roll  and  level  a  road  so  that  the  more  they  are  used  the 
better  the  road  becomes,  while  narrow  tires  cut  it  into  ruts  if 
it  is  at  all  soft. 

Professor  Sanborn  of  the  Missouri  Agricultural  College  tried 
the  same  experiment  with  wagons  having  tires  of  different 
widths,  using  a  Baldwin  dynamometer.  The  weight  of  the  load 
drawn  was  3,665  pounds  each.  The  tires  were  IJ  inches  and  3 
inches  respectively.  The  tests  were  made  on  blue  grass  sod 
partially  moist.  The  draft  of  the  wide  tires  averaged  for  level 
ground  310  pounds.  For  the  narrow  tires  the  draft  was  439 
pounds,  or  41.6  per  cent,  more  than  the  wide  tire.  Assuming 
the  wagon  to  weigh  1,000  pounds,  then  on  the  broad  tire  3,248 
pounds  would  be  drawn  as  easily  as  2,000  pounds  on  the  nar- 
row tires.  Again,  the  broad  wheels  in  the  trial  did  not  injure 
the  turf,  while  the  narrow  wheels  cut  through  it. 

The  following  report  is  made  by  the  Vermont  Highway  Com- 
mission: 

"  If  the  present  law  was  so  amended  as  to  limit  the  allowed 
weight  per  inch  of  tire  to  a  definite  number  of  pounds,  we 
believe  this  would  best  accomplish  the  desired  result.  To  deter- 
mine what  this  limit  should  be,  we  have  measured  and  weighed 
a  large  number  of  wagons  representing  a  great  variety  of  the 
heavier  traffic  in  the  State,  and  have  concluded  that  the  maxi- 
mum weight,  including  wagon,  allowed  per  inch  of  tire  should 
be  550  pounds.  This  is  higher  than  that  placed  by  most  author- 
ities, but  far  less  than  the  average  on  city  pavements.  The 
following  table  shows  the  load,  including  the  weight  of  the 
wagon,  that  could  be  carried  under  such  a  regulation  on  vary- 
ing sizes  of  tires." 
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3i 
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6 
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For  vehicles  with  suitable  springs  the  allowed  load  could 
probably  be  increased  one-third. 

If  will  be  seen,  therefore,  that  the  wide  tires  are  not  only 
lighter  in  their  draft  than  narrow  ones  under  nearly  all  condi- 
tions, but  they  cut  up  the  road  very  little;  in  fact,  when  6  inches 
wide  they  tend  to  make  the  road  continually  better. 

That  this  subject  has  had  the  closest  attention  paid  to  it  in 
Europe,  is  proven  by  the  regulations  adopted  in  the  various 
countries,  as  reported  by  the  United  States  consuls. 

In  Austria  all  wagons  built  for  a  load  of  more  than  2J  tons 
must  have  wheels  with  rims  at  least  4  1-3  inches  wide  (Styria 
and  Carinthia),  and  if  built  for  more  than  4J  tons  (in  Styria)  or 
more  than  3^  tons  (in  Carinthia)  the  rims  must  be  at  least  6^ 
inches  broad.  In  lower  Austria  a  width  of  rim  of  4J  inches  is 
required  for  loaded  wagons  drawn  by  two  or  three  horses.  In 
Bohemia  the  same  regulation  applies. 

In  Prance  every  freight  and  market  wagon  is  a  roadmaker. 
The  tires  are  from  3  to  10  inches  in  width,  usually  from  4  to  6. 
With  the  few  four-wheeled  vehicles  used  the  tires  are  rarely 
less  than  6  inches  in  width,  and  the  rear  axle  is  about  14  inches 
longer  than  the  fore  axle,  so  that  the  rear  or  hind  wheels  run 
about  one  inch  outside  of  the  level  rolled  by  the  front  wheels. 

In  Germany  the  rule  prescribes  that  all  the  wagons  drawing 
heavy  loads  such  as  coal,  brick,  earth,  stone,  etc.,  must  have 
tires  at  least  4  inches  wide. 

By  carefully  noting  these  regulations,  one  will  see  that  in  the 
European  countries  they  have  long  ago  discarded  the  narrow 
tires,  much  to  the  advantage  of  their  roads  and  the  saving  of 
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thoir  liorHOH  and  vehicles;  and  it  is  to  be  hoped  that  the  Ameri- 
can farmer,  after  digesting  these  statements,  will  see  the 
advantage  of  such  a  self-evident  proposition  and  follow  their 
example. 

The  following  quoted  act  gives  to  the  supervisors  of  any 
county  the  power  to  enact  local  laws  regarding  the  width  of 
tires.  Monroe  county  has  enacted  such  a  law,  taking  effect 
March  1, 1900. 

CHAP.  155. 

AN  ACT  to  nmciul  the  county  law  isolating  to  powers  of  boards 
of  sui^orviBors  with  reference  to  tires  on  vehicles. 

Hocniuo  a  law  March  28,  1800,  with  the  approval  of  the  Governor. 

Passed,  three-fifths  being  present. 

Thr  Pfoiile  of  the  State  of  New  York,  represented  in  Senate  and 
Aasfin^tyt  do  enact  as  foUotcs: 

Section  1.  Section  seventy-nine  of  chapter  six  hundred  and 
olghty-six  of  the  laws  of  eighteen  hundred  and  ninety-two,  entitled 
**An  act  in  relation  to  counties,  constituting  chapter  eighteen  of  the 
general  laws."  as  amended  by  chapter  six  hundred  and  forty-four 
of  the  'laws  of  eighteen  hundred  and  ninety-four,  Is  hereby 
amended  so  as  to  read  as  follows: 

S  Tl>.  Powers  as  to  tires  on  vehicles. — The  board  of  supervisors 
may  enact  local  and  private  laws  regulating  the  width  of  tires 
ustHl  on  vehicles  built  to  carry  a  weight  of  fifteen  hundred  pounds 
or  upwanls»  and  may  pri>vide  jn^naltit^  for  the  violation  thereof. 

I  2,  This  act  shall  take  efrtH.»t  iunueillately. 

The  following  are  local  laws  which  have  been  enacted  since 
the  |>;issajjo  of  the  above  law: 

AVIOK  TIKKS  ON  VKHIOLES. 

S<vt  ou  \  \V:iith  of  i-n^s  ou  vt  hiolos.-— Thore  shall  not  be  used 
ir,vu  :iu>  h'.5:*v\\My  hi  tliis  ^vuiky  any  volrolo  Iniilt  to  carry  a 
wc'»:V.t  o'  twouTN  im;^ir\\l  t^^uiuls  aiul  upwarvl^  to  twenty -five 
Vvixlnsl  |s^\r.^ls  uiiVss  ;N^  wbtvis  of  sa  xl  voV.vle  shaU  have 
tN^r>vu  51  !r>^  ot'  ,H!  K\HST  tV.rw  uvV.o^  *n  \\\!::*.  and  the  wheels 
of  a*I  xt'V  vVs  l»v,  ',!  :o  oarrx  a  \\o:cV:  of  iivwarxU  of  twenty-five 
^u'•  V.wl  *,viv:.N  s*  ,^"  V,A>o  j*,tt>vx:  a  t  ry»  of  a:  U\ts:  four  inobes  in 

$    ::    INvi  ■>      W.'.vxt*  s.V.iV.  >  o\^.:o  t.v  v^'^  "^  **'!'  o^  *^-^  '-^ 
5.'*'.  *»^  *  'iV  ?  :o  a  ;v'\«*'>  of  r.>o  ,l-'*\ir^  f  ^r  oa  >.  vvlarivn. 
f  .^   \X  ..V.  :,*  :;<ko  K'.ltv:       V    <  a.-:  s^  .*/!  r^/v*"  ^-iftx-t  Jas;M:y 
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Passed  by  the  board  of  supervisors  of  the  county  of  Monroe  in 

annual  session,  1899. 

Number  One. 

AN  ACT  of  the  board  of  supervisors  of  Monroe  county  to  regu- 
late the  width  of  tires  used  on  vehicles  on  the  highways  in  the 
county  of  Monroe,  pursuant  to  chapter  one  hundred  and  fifty- 
five  of  the  laws  of  eighteen  hundred  and  ninety-nine,  entitled 
"An  act  to  amend  the  county  laws  relating  to  powers  of  boards 
of  supervisors  with  reference  to  tires  on  vehicles." 

Passed  at  the  annual  session  of  said  board  of  supervisors,  Decem- 
ber 28,  1899,  by  a  vote  of  twenty-nine  for  and  nine  against  its 
passage. 

The  board  of  supervisors  of  Monroe  county,  pursuant  to  chapter 
115  of  the  LfBLwa  of  1899,  entitled  "An  act  to  amend  the  County 
Law  relating  to  powers  of  boards  of  supervisors  with  reference  to 
tires  on  vehicles,"  do  enact  as  follows: 

Section  1.  No  vehicle  built  to  carry  a  weight  of  one  thousand 
five  hundred  pounds  or  upwards  shall  hereafter  be  used,  driven 
or  propelled  on  or  over  any  road  heretofore  or  which  hereafter 
may  be  improved  under  the  provisions  of  the  Hlgbie- Armstrong 
act,  so-called,  unless  the  same  be  equipped  with  tires  of  the  width 
specified  in  section  three  hereof. 

f  2.  On  or  after  September  first,  nineteen  hundred  and  one,  no 
vehicle  built  to  carry  a  weight  of  one  thousand  five  hundred 
pounds  or  upwards  shall  be  used,  driven  or  propelled  on  or  over 
any  highway  in  the  county  of  Monroe,  unless  the  same  be  equip- 
ped with  tires  of  the  width  specified  in  section  three  hereof. 

S  3.  The  tires  used  on  such  vehicles  are  hereby  required  to  be 
the  following  widths:  All  wagons  equipped  with  thimble  skein 
axle  of  three  inches  or  less  In  diameter,  steel  axles  of  one  and  five- 
eighths  Inches  or  less  in  diameter,  tubular  axles  of  two  and  three- 
eighths  Inches  In  diameter,  and  built  to  carry  a  weight  of  one 
thousand  five  hundred  pounds  or  upwards,  shall  have  tires  not 
less  than  three  inches  in  width.  All  wagons  equipped  with  thim- 
ble skein  axles  of  three  and  one-quarter  inches  in  diameter,  steel 
axles  of*  one  and  three-quarters  inches  in  diameter,  or  tubular 
axles  two  and  five-eighths  Inches  in  diameter,  and  built  to  carry  a 
weight  of  one  thousand  five  hundred  pounds  or  upwards,  shall 
have  tires  of  not  less  than  three  and  one-half  Inches  In  width. 
All  wagons  equipped  with  thimble  skein  axles  of  three  and  one- 
half  inches  or  more,  in  diameter,  steel  axles  of  one  and  seven- 
eighths  inches  or  more  In  diameter,  tubular  axles  of  two  and 
seven-eighths  Inches  or  more  in  diameter,  and  built  to  carry  a 
weight  of  one  thousand  five  hundred  pounds  or  upwards  shall 
have  tires  of  not  less  than  four  Inches  In  width. 

§  4.  This  act  shall  not  apply  to  platform  or  three-spring  wagons 
equipped  with  steel  axles  not  to  exceed  one  and  one-quarter 
inches  In  diameter. 
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§  5.  Any  person  owning  any  vehicle  wliicii  is  hauled,  propelled 
or  used  contrary  to  the  provisions  of  this  act,  as  well  as  any  per- 
son engaged  in  hauling,  propelling,  using,  or  having  charge  of  any 
such  vehicle,  shall  be  deemed  guilty  of  the  offense  herein  pro- 
hibited. Provided,  however,  that  any  employee  may  prove  in  ex- 
tenuation of  the  offence  charged  that  the  same  was  committed 
pursuant  to  instructions  of  his  employer  and  in  ignorance  of  the 
fact  that  such  vehicle  did  not  comply  with  the  requirements  of  this 
act,  but  no  such  defence  shall  be  admitted  on  the  part  of  the  em- 
ployer or  owner  of  the  vehicle,  under  whose  direction  or  with 
whose  consent  the  same  was  used. 

§  6.  Any  person  offending  against  the  provisions  of  this  act 
shall  be  deemed  guilty  of  a  misdemeanor,  and  shall  be  punish- 
able by  a  fine  of  not  less  than  five  dollars  nor  more  than  twenty- 
five  dollars,  for  each  offense,  and  in  case  of  failure  to  pay  any  fine 
imposed  may  be  committed  to  jail  not  exceeding  one  day  for  each 
dollar  of  such  fine. 

§  7.  Courts  of  special  sessions,  having  jurisdiction  to  try  misde- 
meanors as  provided  by  section  fifty-six  of  the  code  of  criminal 
procedure,  shall  have  exclusive  jurisdiction  to  try  offenders  in  all 
cases  occurring  under  this  act  in  the  same  manner  as  in  other 
cases  where  they  now  have  jurisdiction  and  subject  to  the  same 
power  of  removal  and  to  render  and  enforce  judgment  to  the 
extent  herein  provided. 

§  8.  All  fines  collected  under  the  provisions  of  this  act  shall  be 
paid  when  the  offense  is  committed  in  a  town  to  the  supervisor  of 
that  town  for  the  highway  fund  to  be  paid  out  by  him  under  the 
direction  of  the  town  board.  When  the  offense  is  committed  in 
the  city  of  Rochester  the  fine  shall  be  paid  to  the  city  treasurer  to 
,  be  used  as  the  common  council  may  direct. 

§  9.  This  act  shall  take  effect  March  first,  nineteen  hundred. 

The  undersigned,  Edward  F.  Wellington,  chairman  of  the  board 
of  supervisors  of  the  county  of  Monroe,  and  Charles  U.  Bastable, 
clerk  of  said  board,  do  hereby  certify  that  the  foregoing  local  law 
was  regularly  passed  and  adopted  by  the  board  of  suporvlsora 
of  Monroe  county  in  annual  session  assembled,  on  the  28th  day  of 
December,  1699,  by  the  vote  recited  in  the  preamble  thereto. 

In  witness  whereof  said  chairman  and  clerk  have  hereunto  set 

their  hands  and  affixed  the  seal  of  said  county,  this  6th  day  of 

January,  in  the  year  of  our  Lord  one  thousand  nine  hundred. 

EDWARD  F.  WELLINGTON, 

't  Chairman. 

Charles  U.  Bastable, 

Clerk. 
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ULSTER  COUNTY. 

AN  ACT  to  protect  streets  and  highways  in  the  town  of  Shan- 
dalven,  county  of  Ulster,  New  Yorlc,  to  regulate  the  width  of 
tires  on  vehicles  used  thereon  and  to  provide  penalties  for  the 
violation  thereof,  pursuant  to  section  ninety-seven  of  the  county 
law. 
The  Board  of  Supervisors  of  Ulster  County  do  enact  as  follows: 

Section  1.  It  shall  be  unlawful  for  any  person  or  persons,  cor- 
porations or  company  to  impair,  Injure  or  destroy  any  macadam- 
ized street  or  highway,  or  any  street  or  highway  constructed,  built 
or  top-dressed  with  broken  stone  in  the  town  of  Shandaken,  Ulster 
county.  New  York. 

§  2.  From  and  after  the  first  day  of  April,  nineteen  hundred  and 
one,  the  width  of  tires  on  all  wagons  or  vehicles  used  upon  the 
public  highways  of  the  town  of  Shandaken,  Ulster  county,  shall 
be  as  follows: 

1.  Upon  all  vehicles  built  and  designed  to  carry  and  carrying 
weight  of  fifteen  hundred  pounds  and  not  exceeding  two  tops, 
exclusive  of  the  weight  of  vehicle,  the  width  of  the  tire  shall  be 
at  least  three  inches. 

2.  Upon  all  vehicles  built  and  designed  to  carry  and  carrying 
two  tons  or  more  exclusive  of  the  weight  of  the  vehicle,  the  width 
of  the  tire  shall  be  at  least  four  Inches. 

§  3.  Any  person,  persons,  corporation  or  company  offending 
against  the  provisions  thereof,  shall  be  deemed  guilty  of  a  mis- 
demeanor, and  upon  conviction  shall  be  punished  by  a  fine  of  not 
exceeding  twenty-five  dollars  or  by  imprisonment  not  exceeding 
twenty-five  days,  or  by  both  such  fine  and  imprisonment. 

§  4.  This  act  shall  take  effect  March  thirty-first,  nineteen  hun- 
dred and  one. 

City  Ordinance  of  Kingston. 

ulster  county,  n.  y. 

AN  ORDINANCE  to  protect  the  streets,  avenues  and  highways 
of  the  city  of  Kingston,  and  regulate  the  width  of  tire  on 
vehicles  used  thereon. 

Passed  December  7,  1900. 
The  Common  Council  of  the  City  of  Kingston  do  ordain  as  follows: 

Section  1.  It  shall  be  unlawful  for  any  person  or  persons,  cor- 
poration or  company,  to  Impair,  Injure  or  destroy  any  macadam- 
ized, paved,  asphalted  or  topdressed  street,  avenue  or  highway  In 
said  city. 

§  2.  The  width  of  tire  on  all  wagons  or  other  vehicles  used  upon 
any  public  highway  within  the  city  of  Kingston  shall  be  as 
follows: 

1.  Upon  all  vehicles  designed  to  carry  and  carrying  one  ton  or 
more,  and  less  than  two  tons,  exclusive  of  the  weight  of  the 
vehicle,  the  width  of  the  tire  shall  be  at  least  three  Inches. 

2.  Upon  all  vehicles  designed  to  carry  and  carrying  two  tons  or 
more,  exclusive  of  the  weight  of  the  vehicle,  the  width  of  the 
tire  shall  be  at  least  four  Inches. 
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3.  Upon  all  vehicles  designed  to  carry  and  carrying  five  tons  or 
more»  exclusive  of  the  weight  of  the  vehicle,  traveling  on  Wash- 
ington avenue  from  North  Front  street  to  Llnderman  avenue,  on 
Green  street  from  North  Front  street  to  James  street,  on  Crown 
street  from  North  Front  street  to  Green  street,  on  Fair  street  from 
North  Front  street  to  Henry  street,  on  Clinton  avenue  from  North 
Front  street  to  Henry  street,  on  Henry  street  from  Clinton  avenue 
to  Broadway,  or  on  any  other  public  highway  in  said  city  now  or 
hereafter  paved  with  blocks  or  sheet  asphalt,  the  width  of  the 
tire  shall  be  at  lenst  six  inches. 

§  3.  It  shall  be  unlawful  for  any  person  or  persons,  corporation 
or  company,  to  take  up  or  remove  Any  asphalt  or  shale  brick  pave- 
ment in  any  of  the  public  highways  of  said  city  without  first 
obtaining  a  permit  therefor  from  the  superintendent  of  streets  of 
said  city,  and  then  only  under  the  supervision  of  the  city  engineer 
of  said  city,  to  whose  satisfaction  such  pavement  must  be  replaced 
and  repaired  by  the  person  or  persons,  corporation  or  company 
taking  up  or  removing  the  same. 

(  4.  Any  person,  ix>r8ons,  corporation  or  company  offending 
against  the  provisions  hereof  shall  be  deemed  guilty  of  a  misde- 
meanor, and  upon  conviction  shall  be  punished  by  a  fine  not 
exceeding  two  hundred  dollars,  or  by  Imprisonment  not  exceeding 
thirty  days,  or  by  both  such  fine  and  imprisonment. 

§  5.  All  ordinances  and  parts  of  ordinances  inconsistent  with  the 
provisions  of  this  ordinance  are  hereby  repealed. 

§  6.  This  ordinance  shall  take  effect  immediately. 

STATE  OF  NEW  YORK,  ) 
Coin  TV  of  Ulrtek.         ^ss.: 
Cltv  of  Kingston,  > 

I,  John  T.  Cummlngs,  city  clerk  of  the  city  of  Kingston,  do 
heivby  certify  that  I  have  compared  the  foregoing  ordinance  with 
the  orl^i^inal  on  file  and  on  record  in  the  city  clerk's  office,  and  that 
the  same  is  a  corn^'t  transcript  therefrom  and  of  the  whole  of 

said  original. 

JOHN  T.  CUMMINGS, 

City  Cl€r\\ 

VlII.Ar.K    OuniNANrE   of   SArOERTIES. 
1  l.STER  rOl'NTY,  X.  Y. 

AX  OUl>lNANrK  to  pn^ttvt  the  sinvts.  avonuos  and  highway?*  of 
the  villa 5:0  of  Saujji^tios.  and  to  n\s;«hue  the  width  of  tire  on 
wa^rons.  cans  and  tnioks  usihI  thoriH^n. 

The  /JiMii-fl  uf  Oinvtnrs  of  tfir  V;7/ir;;r  ttf  .^tiutjtrtns  do  ordoi'i  'is 
/•♦//i.irst: 

Stviiou  1.  From  and  aftor  iho  tii-st  day  of  Soptouilvr.  1S87.  f-ie 
width  of  lire  on  all  wasrons.  oarts  or  tnukV  iis»M  ui^»n  any  puJ-lie 
strwi.  avonue  or  his:liway  within  the  oonH»raio  limits  of  the  vil- 
Icii:**  of  Sau:r«*riios  sluUl  U»  a<  f«»ll«»ws: 
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1.  upon  all  wagons,  carts  or  trucks,  carrying  a  load  of  two  thou- 
sand five  hundred  pounds  and  not  more  than  six  thousand  pounds, 
exclusive  of  the  weight  of  the  wagon,  cart  or  truck,  box,  rack, 
plank,  or  other  construction  upholding  the  load,  the  width  of  the 
tire  shall  not  be  less  than  three  (3)  inches. 

2.  Upon  all  wagons,  carts  or  trucks,  carrying  a  load  of  six  thou- 
sand pounds  or  more,  exclusive  of  the  weight  of  the  wagon,  cart, 
or  truck,  box,  rack,  plank,  or  other  construction  upholding  the 
load,  the  width  of  the  tire  shall  not  be  less  than  four  (4)  inches. 

§  2.  If  any  person  traveling  upon  any  street,  avenue  or  high- 
way, within  the  corporate  limits  of  the  village  of  Saugerties,  with 
a  wagon,  cart  or  truck,  upon  which  it  is  claimed  by  any  Director, 
Street  Commissioner,  or  other  .person  appointed  by  the  Board  of 
Directors,  that  the  load  upon  said  wagon,  cart  or  truck  exceeds 
the  weight  authorized  to  be  carried  by  section  one  of  this  ordi- 
nance, the  person  claiming  the  load  to  be  in  excess  of  the  weight 
authorized  to  be  carried  on  said  wagon,  cart  or  truck,  shall  at 
the  time  of  making  the  aforesaid  claim,  inform  the  person  in 
charge  of  the  wagon,  cart  or  truck,  of  the  location  of  the  scales 
upon  which  the  wagon,  cart  or  truck,  with  its  load,  shall  be 
weighed,  and  after  unloading  shall  again  be  weighed,  and  the  dif- 
ference between  the  two  weights  shall  be  presumptive  evidence 
of  the  weight  of  the  load.  Such  scale  shall  be  designated  by 
resolution  of  the  Board  of  Directors,  at  which  the  aforesaid  weigh- 
ing shall  be  done,  with  the  right  from  time  to  time,  to  designate 
other  scales.  And  if  the  person,  persons,  corporation,  company, 
or  the  person  in  charge  of  said  wagon,  cart  or  truck,  shall  fail, 
or  neglect  to  have  the  weighing  done  as  hereinbefore  provided,  to 
ascertain  the  weight  of  the  load,  shall  be  presumptive  evidence 
that  the  weight  of  the  load  is  in  excess  of  the  weight  authorized 
to  be  carried  by  the  provisions  of  this  ordinance. 

§  3.  Any  person,  persons,  cori)oration  or  company  offending 
against  the  provisions  hereof,  shall  forfeit  and  pay  a  penalty  of 
fifty  dollars  ($50.00)  for  each  and  every  offense  against  the  pro- 
visions of  this  ordinance,  or  against  any  one  of  the  provisions 
hereof,  to  be  recovered  in  an  action  with  costs,  by  the :"  Directors 
of  the  village  of  Saugerties,"  for  the  use  of  said  village. 

§  4.  This  ordinance  shall  take  effect  September  first,  eighteen 
hundred  ^nd  ninety-seven.  ' 

I  hereby  certifiy  that  the  above  is  a  true  and  correct  copy,  and 
the  whole  thereof,  of  an  ordinance  passed  by  the  Directors  of  the 
village  of  Saugerties  at  a  regular  meeting  held  June  fifth,  eighteen 
hundred  and  ninety-seven. 

(Signed.)  C.  H.  VEDDER, 

yaiage  Clerl 


76  Respobt  of  State  Engineer. 

SUPERVISORS'  HIGHWAY  CONVENTION,  HELD  IN  THE 
CITY  OF  ALBANY,  NEW  YORK,  FEBRUARY  14  AND  15, 
1901. 

Pursuant  to  the  request  of  Edward  A.  Bond,  State  Engineer 
and  Surveyor,  the  following  named  Delegates  assembled  at  the 
City  Hall  in  Albany  at  10.30  o'clock,  a.  m.,  Thursday,  February 
14,  1901: 

Coanty.  DelefcatM.  P.  0.  address. 

Albany Cyrus  Serafford 

Wallace  A.  Peasley RensselaerviUe,  N.  Y. 

Edward  J.  Bedell Selkirk,  N.  T. 

Charles  Haverly Westerlo,  N.  Y. 

August  John 

Charles  Barhydt 

Allegany  J.  S.  PhiUlps Andover,  N.  Y. 

Lloyd  Miller Canaseraga,  N.  Y. 

Broome David  B.  King Castle  Creek,  N.  Y. 

James  M.  Holt,  Jr Port  Dickinson,  N.  Y. 

Frank  D.  Lyon Bingliamton,  N.  Y. 

Hon.  Jos.  H.  Brownell.  Bing<hamton,  N.  Y. 

Cayuga   Ernest  G.  Tabor Meridian,  N.  Y. 

Wm.  C.  Richardson  . . .  LTnion  Springs,  N.  Y. 

J.  P.  Nye Auburn,  N.  Y. 

Chemung Charles  T.  Chamberlain  Eimira,  N.  Y. 

John  J.  Crowley Eimira,  N.  Y. 

John  T.  Murtaugh Eimira,  N.  Y. 

M.  T.  Simseen Eimira,  N.  Y. 

Cooley  D.  Shappee Eimira,  N.  Y. 

Chenango W.  B.  Leach Norwich,  N.  Y. 

Geo.  L.  Page Greene,  N.  Y. 

Isaac  Dalrymple Otselic,  N.  Y. 

Lester  D.  Smith Norwich,  N.  Y. 

Columbia Erastus  Hann Germantown,  N.  Y. 

Geo.  M.  Bullock Flillsdale,  N.  Y. 

Obiel  Finch Ancram,  N.  Y. 

Cortland W.  F.  Webb CorUand,  N.  Y. 

Dutchess David  V.  Moore Clove  Valley,  N.  Y. 

Reginald  W.  Rivers  . . .  New  Hamburgh,  N.  Y. 

Clinton  J.  Rockefeller. .  Madalin,  N.  Y. 

Erie Wm.  H.  Conboy 884  EUicott  Sq.,  Buffalo. 

Fayette  Kelly 822  Ellicott  Sq.,  Buffalo. 

Geo.  C.  Diehl Ellicott  Sq.,  Buffalo. 

Jnmes  Menzies Mut.  Life  Bid.,  Buffalo. 

Charles  Brown Ebenezer,  N.  Y. 

Frank  E.  Murphy 

James  B.  Hoff 

Fulton   S.  Elmore  Burton Gloversville,  N.  Y. 

Geo.  E.  Christie l^Iayfield,  N.  Y. 

Joseph  Sherman Pine  Lake,  N.  Y. 

Michael  Heagle Johnstown,  N.  Y. 

r.  M.  Simmons Johnstown,  N.  Y. 

Franklin Wm.  T.  O'Neil St.  Regis  Falls,  N.  Y. 

Wm.  Johnston,  Jr Chateaugay,  N.  Y. 

O.  S.  Lawrence North  Bangor,  N.  Y. 
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County.  Delegates  P.  0.  address. 

Greene Elmer  Kruger PrattsvIUe,  N.  Y. 

Ghas.  Mackey Cozsackle,  N.  Y. 

Henry  I.  Van  Loan  ....  Athens,  N.  Y. 

Genesee J.  W.  White Byron  Center,  N  Y. 

J.  W.  Mullen *  Morganyille,  N.  Y. 

Herkimer Thomas  Warren Columbia,  N.  Y. 

Chas.  Fellows Newport,  N.  Y. 

Thos.  Williams Richf ord,  N.  Y. 

C.  D.  Klock Little  Falls,  N.  Y. 

Jefferson  John  M.  Fitzgerald Sacketts  Harbor,  N.  Y. 

Fred  Howland Black  River,  N.  Y. 

Lewis Seth  B.  Bullock Osceola,  N.  Y. 

Nicholas  Ossout Watson,  N.  Y. 

C.  E.  Putnam  ....*.....  Croghan,  N.  Y. 

Monroe De  Witt  C.  Becker Falrport,  N.  Y. 

.    John  Sutphin Brockport,  N.  Y. 

Frank  F.  Jones Webster,  N.  Y. 

G«o.  H.  Smith Rochester,  N.  Y. 

Nassau Smith  Cox Freeport,  N.  Y. 

Edwin  C.  Willets Mineola,  N.  Y. 

Wm.  H.  Jones Woodbury,  N.  Y. 

Niagara John  S.  Reardon Niagara  Falls,  N.  Y. 

H.  Seymour  Ransom. . .  Ransomville,  N.  Y. 

George  N.  Potter Somerset,  N.  Y. 

Orange Hon.  Louis  F.  Goodsell.  Highland  Falls,  N.  Y. 

Geo.  Moshier Newburgh,  N.  Y. 

John  I.  Bradley Middletown,  N.  Y. 

J.  E.  Ward 

I.  H.  Loughran 

Geo.  Fredericks 

Orleans   Ohas.  W.  Glidden Clarandon,  N.  Y. 

Westjon  Wetherbee  ....  Barre  Center,  N.  Y. 

Avery  A.  Donalds Medina,  N.  Y. 

Gurden  W.  Fitch Albion.  N.  Y. 

Otsego Lee  Kinne Hartwick  Sem'ary,  N.Y. 

'    M.  C.  Hemstreet Oneonta,  N.  Y. 

Oneida Chas.  Harden McConnellsville,  N.  Y. 

John  T.  Phalan Utica,  N.  Y. 

Fred  M.  Schell Dudley  Av.,  Utica,  N.Y. 

Wm.  Pierpont  White  . .  Utica,  N.  Y. 

Wm.  Walsh Utica,  N.  Y. 

Jno.  Leighton Utica.  N.  Y. 

Onondaga Frank  Z.  Wilcox Syracuse,  N.  Y. 

F.  M.  Power Solvay,  N.  Y. 

Wm.  H.  Gorham Camillus,  N.  Y. 

Putnam Henry  Mabie Patterson,  N.  Y. 

Emmerson  Clark Lake  Mahopac,  N.  Y. 

Wright  E.  Perry Cold  Spring,  N.  Y. 

Rensselaer Duane  H.  Newton Stephent'n  Center,  N.Y. 

Edward  B.  Ames Brainard  Station,  N.  Y. 

Rockland A.  V.  H.  Clark Nanuet,  N.  Y. 

Joslah  Felter Haverstraw,  N.  Y. 

James  Van  Weelden  .. .  Nyack,  N.  Y. 

Frank  S.  Harris Suffem,  N.  Y. 

Alex  Rose Stony  Point,  N.  Y. 

Seneca Ghas.  S.  Farr Lodi,  N.  T. 

Wm.  B.  Wells ....  Ovid,  N.  Y. 

Chas.  W.  Cosad Cosad,  N.  Y. 
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CouDty.  DolegatM.  P.  O.  addreia. 

Schoharie D.  W.  Jenkins Central  Bridge,  N.  Y. 

O.  Splckerman West  Fulton,  N.  Y. 

Harlem  P.  Ives Hichmondville,  N.  Y. 

Saratoga  . ; I^.  S.  Sherman So.  Glens  Palls,  N.  Y. 

H.  C.  Denton Day,  N.  Y. 

M.  li.  Katham Hadley,  N.  Y. 

Schuyler Elmer  Sherwood Odessa,  N.  Y. 

Schenectady James  B.  Houck Scotia,  N.  Y. 

G.  W.  Freligh Niskayuna,  N.  Y. 

Walter  Bradshaw Prlncetown,  N.  Y. 

Alanson  Robisou Rotterdam,  N.  Y. 

Tompkins J.  L.  MandeviUe Caroline,  N.  Y. 

Ulster Simon  B.  Van  Wagonen  Port  Ewen,  N.  Y. 

Jam^s  McMiUln Brodhead,  N.  Y. 

Henry  McNamee Fly  Mountain,  N.  Y. 

A.  S.  Denton Gardiner,  N.  Y. 

Westchester Joseph  B.  See Valhalla,  N.  Y. 

James  P.  Teed. Somers  Center,  N.  Y. 

Stephen  Vantassel Mt.  Vernon,  N.  Y. 

Washington John  J.  Morgan Fort  Edward,  N.  Y. 

F.  B.  Kenyon Cen.  Whitie  Creek,  N.Y. 

R.  E.  Warren Hampton,  N.  Y. 

Wayne Jemain  Andrew Walworth,  N.  Y. 

S.  B.  Dean Marion,  N.  Y. 

J.  T.  Pearsall Sodus,  N.  Y. 

St.  Lawrence Hon.  Chas.  S.  Plank . . .  Waddington,  N.  Y. 

The  Convention  was  called  to  order  by  Hon.  Edward  A.  Bond,  State 
Engineer  and  Surveyor,  who  was  unanimously  chosen  as  temporary  chair- 
man, and  Mr.  John  J.  Crowley  of  Chemung  county,  temporary  secretary. 

On  motion  of  Mr.  See  of  W-estchester  county,  the  Chair  appointed  the 
following  Committee  on  Permanent  Organization: 

Messrs.  See  of  Westchester,  Potter  of  Niagara,  Fitch  of  Orleans,  Conboy 
of  Erie,  Brownell  of  Broome,  Mosher  of  Orange,  Van  Wagoner  of  Ulster, 
Chamberlain  of  Chemung,  Lawrence  of  Franklin,  and  Leach  of  Chenango. 

On  motion  of  Mr.  See  of  Westchester  county,  a  recess  of  twenty  minutes 
was  taken. 

At  11:35  a.  m.  the  Convention  reconvened. 

The  Committee  on  Permanent  Organization  reported  as  follows: 

Permanent  Chairman,  George  H.  Smith  of  Monroe. 

Permanent  Secretary,  John  J.  Crowley  of  Chemung. 

Vice-Presidents — Mr.  Wilcox  of  Onondaga  and  Mr.  Glidden  of  Orleans. 

Committee  on  Business — Messrs.  Wilcox  of  Onondaga,  Ward  of  Orange, 
Potter  of  Niagara,  Lyon  of  Broome,  and  Hopkins  of  Westchester. 

Committee  on  Legislation — The  Hon.  Louis  Goodsell  of  Orange  and 
Messrs.  Murtaugh  of  Chemung,  Fitch  of  Orleans,  Murphy  of  Erie  and 
Robinson  of  Schenectady.  There  were  afterwards  added  to  this  Committee 
Wm.  P.  White,  Esq.,  of  Oneida  county  and  Frank  L.  Wilcox  of  Onondaga 
county. 

Committee  on  Resolutions — Messrs.  Lawrence  of  Franklin,  McNamee  of 
Ulster,  Mabie  of  Putnam,  Dairy mple  of  Chenango  and  Bedell  of  Albany. 

Committee  to  Walt  on  Governor — Mr.  Bond,  chairman;  Messrs.  See  of 
Westchester,  White  of  Genesee,  Cox  of  Nassau,  Clark  of  Rockland,  Conboy 
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of  Erie,  Fitzgerald  of  Jefferson,  Plank  of  St.  Lawrence,  Moore  of  Dutchess 
and  Longhran  of  Orange. 

The  report  of  the  committee  was  unanimously  adopted. 

A  committee  of  two  was  appointed  to  conduct  Mr.  Smith  to  the  chair. 

Permanent  Chairman  Smith  took  the  chair  and  thanked  the  Convention 
for  the  honor  conferred  upon  him. 

On  motion  of  Mr.  Lawrence  of  Franklin  county,  Hon.  Edward  A,  Bond 
was  made  a  member  of  the  Convention. 

Moved  by  Mr.  Lawrence  of  Franklin,  that  the  members  of  this  Conven- 
tion call  upon  the  Grovemor  and  that  the  Chairman  be  selected  as  spokes- 
man for  the  convention  and  present  our  requests  at  the  hearing  to  be  given 
by  the  Governor.    Carried. 

At  the  request  of  the  Chairman,  State  Engineer  Bond  addressed  the  Con- 
vention, outlining  the  progreiffs  which  had  been  made  In  the  improvement 
of  public  highways  under  chapter  115  of  the  Laws  of  1898,  known  as  the 
**  Higble-Armstrong  Law." 

Mr.  Lyons  of  Broome  county  moved  that  we  request  the  Governor  and 
Legislature  for  an  appropriation  of  at  least  $1,000,000  for  highway  pur- 
poses. 

Mr.  See  of  Westchester  and  a  number  of  other  delegates  addressed  the 
Convention  and  urged  the  adoption  of.  the  above  resolution. 

Mr.  Wilcox  of  Onondaga  offered  as  an  amendment  that  the  sum  be  fixed 
at  $750,000.    Amendment  lost 

The  vote  recurring  on  the  original  resolution,  the  same  was  adopted. 

On  motion,  the  Convention  adjourned  until  2:30  p.  m. 

After  the  adjournment,  the  delegates  waited  upon  Governor  Odell. 
Chairman  Smith,  on  behalf  of  the  delegates,  presented  in  an  able  manner 
the  various  arguments  advanced  by  the  Convention  in  behalf  of  a  large 
appropriation  for  highway  improvement,  to  which  the  Governor  replied 
that  the  matter  would  receive  the  consideration  which  its  Importance  war- 
ranted. 

AFTERNOON  SESSION— 2:30  P.  M. 

Convention  met,  pursuant  to  adjournment,  with  Mr.  Smith  In  the  chair. 

Chairman  Smith  suggested  that  the  standing  committee  appointed  at  the 
morning  session  meet  and  organize. 

On  motion  of  Mr.  Murphy  of  Erie  county,  Mr.  Wm.  P.  White  of  Oneida 
county  was  added  to  the  Committee  on  Legislation. 

Mr.  Walsh  of  Oneida  county  offered  the  following  resolution : 

"  Resolved,  That  the  rebate  allowed  by  law  for  the  using  of  wide  tires  be 
abolished  by  act  of  the  Legislature." 

Mr.  Walsh  addressed  the  Convention  and  urged  the  adoption  of  the 
resolution. 

Mr.  Conboy  of  Erie  county  moved  that  the  resolution  be  referred  to  the 
Committee  on  Legislation.     Motion  carried. 

On  motion,  the  Convention  took  a  recess  of  fifteen  minutes  for  the  pur- 
pose of  giving  time  to  the  committees  to  meet  and  organize. 

At  3:15  p.  m.  the  Convention  reconvened. 
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Mr.  Longhran  of  Orange  county  moved  that  the  roll  of  counties  be  called 
for  the  purpose  of  ascertaining  how  many  towns  in  the  State  had  adopted 
the  money  system  in  improving  their  highways.     Motion  carried. 

The  Secretary  called  the  roll  of  the  several  counties,  and  it  was  ascer- 
tained that  93  towns  in  22  counties  had  adopted  the  money  tax  system. 

Several  delegates  from  diflTerent  counties  stated  to  the  Convention  that 
the  matter  was  under  consideration  in  their  respective  counties,  and  it 
would  be  voted  on  at  their  next  town  meeting. 

Mr.  Wilcox  of  Onondaga  county  addressed  the  Convention  on  the  work- 
ing of  the  money  system  in  Oneida  county  and  explained  the  benefit  to  be 
derived  therefrom. 

Mr.  Longhran  of  Orange  explained  the  benefit  of  the  money  system  in 
Orange  county,  and  expressed  the  opinion  that  he  thought  the  adoption  of 
this  system  was  one  of  the  solutions  of  the  question  of  good  roads. 

Mr.  White  of  Oneida  county,  in  the  absence  of  Mr.  Goodsell,  was 
requested  by  the  Committee  on  Legislation  to  briefly  lay  out  the  line  of 
action  suggested  by  the  committee.     He  spoke  in  part  as  follows: 

"  Would  it  not  be  feasible  for  the  representatives  of  the  different  Boards 
of  Supervisors  assembled  at  Albany  to  agree  on  a  committee,  possibly  of 
five,  possibly  of  fifteen?  the  number  is  for  discussion.  This  committee 
ought  to  represent  the  sentiment  of  good  roads  work  in  the  different  coun- 
ties and  the  different  counties  should  be  represented  according  to  road 
work  done  according  to  location.  The  duties  of  the  committee  would  be 
to  run  down  to  Albany  and  confer  with  members  having  bills  for  road 
improvement  for  the  purpose  of  directing  intelligent  road  legislation  and 
for  the  purpose  of  getting  a  sufficient  appropriation  of  money  to  carry  on 
highway  improvement."  He  suggested  that  the  county  sending  the  repre- 
sentative should  bear  the  expense  of  the  representative. 

He  asked  for  the  best  thought  of  the  Convention  on  the  subject,  and 
stated  it  would  be  called  up  for  discussion  to-morrow  morning. 

Mr.  Conboy  stated  that  Erie  county  had  such  a  committee,  and  that  they 
had  appeared  before  the  committees  at  Albany  three  or  four  times  last 
year. 

Mr.  Wilcox  of  Onondaga  county  also  addressed  the  Convention,  and 
offered  the  following  resolution  and  moved  its  adoption: 

Resolved f  That  this  Convention  recommend  the  adoption  by  all  the  towns 
of  the  State  of  the  money  system  for  the  repair  and  maintenance  of  the 
highways  under  their  control. 

Mr.  Cosad  of  Seneca  county  addressed  the  Convention  and  spoke  in  favor 
of  the  labor  system. 

Mr.  White  of  Oneida  county  spoke  in  favor  of  the  money  system. 

Mr.  Bond  presented  the  following  statement  of  rebate  allowed  by  the 
State  in  1900  to  towns  under  the  Fuller  Law: 
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1900. 
Rebate  under  Fuller  Law — Highway  Taxes,  Chap.  851,  Laws  1896. 


Namber  ol 

Amount. 

State's  25 

towns. 

levied. 

per  cent. 

1 

$4,511  00 

$1,127  75 

1 

1,500  00 

375  00 

4 

3,472  70 

868  17 

3 

4,317  00 

1.079  25 

1 

G50  00 

162  50 

13 

32,723  73 

8,180  98 

2 

11,535  00 

2,883  75 

•> 

G.OOO  00 

1,189  32 

5 

4,298  86 

1,074  71 

5 

0,282  25 

1,570  56 

4 

G,r>S7  86 

1,671  96 

9 

14,585  07    . 

3,646  27 

i 

17,845  48- 

4,461  37 

1 

2,300  00 

576  00 

5 

21,974  54 

5,498  38 

1 

1,000  00 

250  00 

G 

49,702  17 

12,440  79 

1 

1,592  51 

398  13 

1 

4,300  00 

1,075  00 

15 

GO, 313  96 

15,078  49 

87 

$257,052  13 

$63,751  09 

County. 

Albany 

Chautauqua 
Chenango  . . 
Columbia  . . 
Cortland  . . . 
Dutchess  . . . 

Erie 

Greene 

Madison  .... 
Hamilton  . . 

Oneida 

Onondaga  . . 

Orange  

Rensselaer  . 

Rockland 

Saratoga  . . . 

Suffolk  • 

Tompkins  . . 

Ulster  

Westchester 

Totals 


The  above  amount  $03,751.09,  will  be  distributed  among  the  counties  dur- 
ing May  and  June,  1901. 

Mr.  Cosad  of  Seneca  read  an  article  from  a  newspaper  to  the  Convention 
showing  the  sentiment  in  his  county. 

Mr.  Cox  of  Nassau  explained  the  ditTcronoe  between  gravel  and  stone 
roads.  lie  said  the  i>oople  of  his  county  never  regretted  the  building  of 
the  gooil  roads  in  his  county.  He  said  it  had  increased  the  number  of  their 
inhabitants  and  increased  the  valuation  of  property. 

Mr.  Wilcox  of  Onondaga  county  moved  the  adoption  of  this  resolution. 
Carried. 

Mr.  Conboy  of  Erie  offered  the  following  resolution,  which  was  adopted: 

JiesolrerL  That  m'c  recommend  to  the  Legislature  an  amendment  of  the 
Fuller  Law  so  that  the  supervisors  of  the  different  counties  can  adopt  for 
their  (»ounties  tlie  cash  system  and  still  receive  the  25  per  cent.  State  aid 
for  the  cash  system. 

Mr.  Conboy  of  Erie  county  moved  that  a  committee  of  two  be  appointed 
by  the  Chairman  to  attend  to  the  drafting  of  such  a  bill. 

Mr.  See  of  Westchester  moved  as  an  amendment  to  strike  out  the  word 
"  two  **  and  substitute  therefor  the  Committee  on  Legislation. 

The  amendment  was  lost:  39  nays  and  30  ayes.  Vote  rfcurring  on  thQ 
original  resolution,  the  same  was  adopted, 
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Mr.  Bond  moved  that  Hon.  J.  L.  Smith  of  Lewis  county  be  requested 
to  address  the  Convention  in  relation  to  his  bill  introduced  in  the  Legisla- 
ture.    Carried. 

Mr.  Smith  addivssed  the  Convention  in  favor  of  good  roads.  His  bill 
provides  for  assistance  to  towns  in  the  pureliase  of  appliances  for  crushing 
stone.  His  bill  provides  if  the  town  votes  to  raise  one-fourth  of  the  required 
amount,  the  county  must  raise  one- fourth  and  the  State  one-half. 

On  motion  of  Mr.  White  of  Oneida  county,  Mr.  Wilcox  of  Onondaga  was 
added  to  the  Committee  on  Li»gislation.     Carried. 

The  question  of  maintenance  of  highways  constructed  under  the  Higbie- 
Armstrong  Law,  after  the  completion  thereof,  was  referred  to  the  Com- 
mittee on  Legislation. 

On  motion  of  Mr.  Lyon  of  Broome,  the  Convention  adjourned  until 
to-morrow  at  10:30  a.  m. 

FRIDAY,  FP:BRUARY  15TH— MORNING  SESSION,  10  A.  M. 

Convention  met,  pursuant  to  adjournment,  with  Mr.  Smith  In  the  chair. 

The  journal  of  the  previous  sessions  of  the  Convention  was  then  read  and 
approved. 

The  Chairman  announced  the  following  committee  under  Mr.  Conboy's 
resolution  of  yesterday  in  relation  to  the  drafting  of  a  bill  for  presentation 
to  the  I-«egislature: 

Mr.  Conboy  of  Erie  and  Mr.  White  of  Oneida. 

Mr.  White  of  Oneida  county,  of  the  Committee  on  Legislation,  in  the 
absence  of  Mr.  Goodsell,  presented  the  following  report  of  the  Committee 
on  Legislation: 

'*  Rvftnlrrd,  That  for  the  purpose  of  erealing  a  permanent  annual  com- 
mittee to  represent  the  Hoards  of  Supervisors  of  the  State  of  New  York  on 
all  matters  pretainiiig  to  road  le;;islation.  and  the  appropriation  of  money 
for  cairyiug  the  sfime  into  effect,  we,  tlie  delegates  from  our  boards  of 
sni>ervisors,  representing  at  this  Convention  forty  counties  of  New  York 
State,  do  hereby  constitute 


such  a  committee,  and  we  hereby  request  the  boards  of  supervisors  of  the 
respective  counties,  in  addition  to  our  appointment  of  said  committee,  to 
ratify  the  appointment  of  their  respective  committeemen  and  provide  their 
necessary  expenses  and  disbursements. 

"Any  three  of  the  committeemen,  when  present  at  a  meeting,  may  act, 
provided  they  are  unanimous  in  their  action,  or  a  majority  of  those  present. 
Vacancies  may  be  filled  by  any  board  of  supervisors  on  request  from 
the  State  Engineer.  Each  judicial  district  shall  be  entitled  to  two 
committeemen." 

Mr.  White  moved  the  adoption  of  the  report  of  the  committee.  Motion 
carried. 
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Mr.  Sherman  of  Saratoga  county  moved  that  the  matter  of  Belectlng 
members  of  the  permanent  standing  committee  by  the  delegates  from  the 
different  judicial  districts  be  deferred  until  the  close  of  this  morning's  ses- 
Bion.     Carried. 

The  Cliairman  announced  the  proseiu'e  of  two  gentlemen  from  Massa- 
chusetts who  are  intimately  connected  with  the  subject  of  highway  Im- 
provement in  their  state,  Hon.  William  E.  McClintock,  chairman  of  the 
Massachusetts  Highway  Commission,  and  Mr.  Charles  Mills,  chief  en- 
gineer of  the  Commission. 

On  motion  of  Mr.  Bond,  Hon.  William  E.  McClintock,  chairman  of 
the  Massachusetts  Highway  Commission,  was  invited  to  address  the 
Convention. 

Mr.  McClintock  addressed  the  Convention.  He  gave  an  able  discussion 
of  the  question  of  highway  improvements  in  his  state,  and  related  the 
history  of  good  road  legislation  in  Massachusetts. 

Mr.  Lyons  of  Broome  county  moved  that  the  State  Engineer,  with  the 
assistance  of  the  Standing  Committee,  be  requested  to  prepare  a  pamphlet 
and  circular  letter.     Motion  carried. 

Mr.  Bullock  of  Columbia  county  offered  the  following  resolution,  and, 
on  motion  of  Mr.  Wilcox,  the  same  was  referred  to  the  Committee  on 
Legislation:  ' 

'^Resolved,  That  we  do  most  heartily  approve  of  Assembly  bill  No.  85S, 
introduced  by  Sauford  W.  Smith,  entitled  "Aii  act  to  amend  the  County 
Law  in  relation  to  the  power  of  boards  of  supervisors  to  regulate  the 
siKHid  of  vehicles  upon  Iiighways,"  as  a  measure  in  the  interest  of  the 
safety  and  comfort  of  persons  using  the  highways  of  the  State. 

"Re8oh'€d,  That  a  copy  of  these  resolutions  be  transmitted  by  the 
Secretary  to  the  Speaker  of  the  Assembly,  the  President  of  the  Senate, 
and  the  chairman  of  the  Senate  and  Assembly  Committees  on  Internal 
Affairs." 

Mr.  White  of  the  Committee  on  Legislation  reported  the  following 
recommendations  of  said  committee: 

1.  The  committee  reports  against  Mr.  Walsh's  resolution  asking  for  an 
amendment  to  the  wide  tire  bill. 

2.  R4?commeud  the  passage  of  a  bill  wliich  shall  expedite  and  cheapen 
condemnation  proceedings  in  connection  with  highway  improvements. 

Mr.  Conboy  of  Erie  county  moved  that  the  recommendations  be  taken 
up  seriatim.     Motion  carried.  ,  , 

The  Convention  took  up  the  first  reconimeudation  of  the  committee,  and, 
on  motion,  the  report  of  the  committee  was  adopted. 

The  Convention  took  up  the  second  reconimendati<»n  of  the  committee, 
and.  on  motion,  tlie  same  was  adoptvd. 

Chairman  Smith  announced  that  the  lecture,  accompanied  by  stereop- 
ticou  views,  would  commence  promptly  at  4  o'clock. 

On  motion  of  Mr.  Lyons  of  Broome  county,  the  question  of  prison  labor 
in  connection  with  highway  Improvement  was  made  a  special  order  for 
the  afternoon  session. 

Mr,  Wilcox  of  Onondaga  county  offered  the  following  resolution; 
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**Rcso1r€d,  That  all  nioueys  raised  in  the  several  towns  of  this  State  In 
which  the  money  system  prevails  should  be  expended  by  the  commis- 
sioner of  highways  under  the  direction  of  the  town  board." 

Messrs.  White  of  Oneida,  Chamberlain  of  Chemung,  and  others,  spoke 
in  opposition  to  the  resolution. 

On  motion  of  Mr.  Lyons  of  Broome  county,  the  resolution  was  referred 
to  the  committee  to  be  appointed  from  the  different  judicial  districts. 

At  12:45  p.    m.  the  Convention  took  a  recess  until  2  p.  m. 

Convention  reassembled  at  2  p.  m. 

Mr.  Lyons  of  Broome  county  took  up  the  special  order  in  regard  to  the 
employment  of  prison  labor  In  highway  Improvements. 

Mr.  White  and  others  spoke  in  favor  of  the  employment  of  prison  labor. 

Mr.  See  of  Westchester  and  others  spoke  In  opposition  to  the  employ- 
ment of  prison  labor  on  highways. 

On  motion  of  Mr.  White,  the  special  order  was  closed. 

The  following  named  gentlemen  were  selected  as  members  of  tlic  Stand- 
ing Committee  by  tlie  delegates  from  the  several  judicial  dlstncts  in 
accordance  with  the  resolution  of  this  morning: 

Ntktae.  Judicial  district.  Re«idenc«. 

Albert  R.  Shattuck First New  York  City. 

Edward  A.  Bond *. :  Fifth Watertown,  N.  Y. 

Joseph  B.  See Second  Valhalla,  N.  Y. 

R.  W.  Rives Second  New  Hamburgh,  N.  Y. 

Edward  J.  Bedell Third • Selkirk,  N.  Y. 

Henry  McNamee Third Flv    Mountain,    Ulster 

Co..  N.  Y. 

Edgar  T.  Brackett Fourth Saratoga,  N.  Y. 

P.  D.  Kllburn Fourth Malone,  N.  Y. 

Frank  Z.  WilcQX Fifth Syracuse,  N.  Y. 

Wm.  Pierrepont  White'.  Fifth  ..'. Ftlca.  N.  Y. 

Joseph  H.  Brownell...  Sixth Windsor,    Broome    Co.. 

N.  Y. 

Charles  F.  Chamberlain  Sixth Elmlra,  N.  Y. 

W.  W.  Armstrong Seventh  Rochester,  N.  Y. 

Charles  S.  Farr Seventh  I.odl,  Seneca  Co.,  N.  Y. 

Wm.  J.  Conboy Eighth   Buffalo,  N.  Y. 

Weston  Weatherby Eighth   Orleans  Co.,  N.  Y. 

Mr.  White  of  Oneida  county  moved  that  the  above  names  submitted  by 
the  different  delegations  be  inserted  in  the  resolution  of  the  Committer* 
on  legislation  presented  this  morning.     Motion  carried. 

Mr.  Lyons  of  Broome  county  moved  that  this  Convention  express  its 
satisfaction  with  the  manner  in  which  State  Engineer  Bond  and  his  assist- 
ants have  conducted  the  work  of  highway  construction  in  New  York  State. 
Motion  carried. 

The  Committee  on  Resolutions  reported  and  recommended  the  adoption 
of  the  following  resolutions: 

1.  Resolved,  Tliat  this  Convention  strongly  recommend  the  passage  of 
the  so-called  Plank  bill. 

2.  Resolved,  That  the  Attorney-General's  office  be  called  upon  to  enforce 
the  present  Labor  Law  through  the  district  attorneys  of  the  various 
counties. 
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3.  Resolved,  That  we  ask  the  Legislature  to  appropriate  $1,000,000  to 
carry  out  the  provisions  of  the  II  igbie- Armstrong  act. 

4.  Resolved t  That  we  heartily  approve  of  the  efforts  being  made  to 
employ  convict  labor  in  the  coustnictlon  of  roads. 

5.  Resolved,  That  the  thanks  of  this  Convention  be  extended  to  D.  E. 
Pugh,  superintendent  of  the  City  Hall  of  Albany,  for  the  use  of  the  rooms 
in  which  this  Convention  has  been  held. 

6.  Resolved,  That  the  thanks  of  this  Convention  be  extended  to  Hon. 
Edward  A.  Bond  for  the  instructive  program  which  he  devised  and  which 
has  been  carried  out,  thereby  giving  an  opportunity  for  an  exchange  of 
ideas,  which  must  ultimately  result  beneficially  to  the  success  of  the  cause 
in  which  we  are  engaged. 

7.  Resolved,  That  the  thanks  of  the  Convention  be  extended  to  Mr.  Smith 
of  Monroe  for  the  able  and  courteous  manner  in  which  he  has  presided  over 
our  deliberations,  and  also  to  the  Secretary,  Mr.  Crowley,  for  the  arduous 
task  which  he  has  so  accurately  performed. 

8.  Resolved,  That  the  thanks  of  the  Convention  be  extended  to  the  Hon. 
William  E.  McClintock,  chairman  of  the  Massachusetts  Highway  Commis- 
sion, for  his  able  and  instructive  address  to  the  Convention. 

The  question  of  the  adoption  of  the  report  of  the  Committee  on  Resolu- 
tions being  before  the  Convention,  there  was  some  inquiry  as  to  the  first 
resolution  indorsing  the  so-called  Plank  bill. 

Assemblyman  Plank,  being  present,  was  given  the  privilege  of  the  floor 
and  explained  to  the  Convention  the  nature  of  the  Plank  bill.  He  stated  it 
was  an  amendment  to  the  Fuller  Law,  and  raised  from  25  per  cent,  to  50 
per  cent  the  State  share  in  towns  adopting  the  money  system. 

Mr.  Mosher  moved  that  the  several  resolutions  be  acted  on  separately. 
Motion  carried. 

The  question  of  the  adoption  of  the  first  resolution  being  before  the  Con- 
vention, Mr.  Conboy  moved  that  said  resolution  be  laid  on  the  table. 
Motion  to  lay  on  table  lost  by  vote. 

The  vote  recuiTing  on  the  resolution,  the  same  was  lost 

The  second  resolution  reported  by  the  committee  being  before  the  Con- 
vention, Mr.  Rives  of  Dutchess  county  moved  to  amead  by  inserting  after 
the  word  "  Labor  I>aw  "  the  words  '*  as  applies  to  highways."  Amend- 
ment carried. 

Vote  recurring  on  the  original  resolution  as  amended,  the  same  was 
adopted. 

The  third  resolution  being  before  the  Convention,  Mr.  Mosher  moved  to 
amend  so  that  the  resolution  will  read  "  At  least  one  million  dollars." 

Mr.  See'  of  Westchester  raised  the  point  of  order  that  this  resolution 
had  already  been  adopted  by  this  Convention. 

The  Chairman  ruled  the  point  of  order  well  taken. 

The  fourth  resolution  then  being  ]>efore  the  Convention,  the  same  was 
adopted. 

The  fifth  resolution  then  being  before  the  Convention,  the  same  was 
adopted. 

The  sixth  resolution  then  being  before  the  Convention,  the  same  was. 
adopted. 
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The  seventh  resolution  then  being  before  the  Convention,  having  been 
stated  by  Mr.  Wilcox,  the  same  was  adopted. 
The  eighth  resolution  then  being  before  the  Convention,  the  same  was 

adopted. 

Mr.  Couboy  of  Erie  extended  an  invitation  to  the  delegates  to  attend  the 
Pan-American  Exposition  at  the  expense  of  Erie  county. 

On  motion  of  Mr.  Menzies  of  Erie,  the  Chairman,  Mr.  Smith,  was  added 
to  the  Permanent  Committee. 

On  motion  of  Mr.  White,  all  unfinished  business  was  referred  to  the 
Standing  Committee. 

On  motion  of  Mr.  White,  the  Chairman  was  Instructed  to  call  a  meeting 
of  the  Standing  Committee  immediately  after  adjournment. 

On  motion  of  Mr.  Wilcox- of  Onondaga,  the  Convention  at  4  p.  m. 
adjourned  sine  die. 

Illustrated  Lecture. 

The  convention  was  followed  by  an  illustrated  lecture  on 
improved  highwaye,  which  was  given,  by  Mr.  H.  B.  Fullerton, 
of  Brooklyn,  to  a  large  audience  composed  of  delegates  of  the 
convention  and  members  of  the  Legislature  and  others. 

The  superb  collection  of  stereopticon  views  was  accompanied 
by  a  very  interesting  lecture  by  Mr.  Fullerton.  The  views 
showed  good  roads  and  bad  roads  here  and  abroad;  among  the 
best  views  of  good  roads  were  a  number  showing  some  of  the 
new  roads  built  during  181)1)  and  1900  by  the  State  Engineer 
department  of  New  York  State. 

It  was  a  source  of  much  gratification  to  see  that  these  roads 
compared  favorably  with  the  best  which  were  shown,  either  in 

•  * 

this  country  or  abroad. 

It  was  the  unanimous  opinion  of  those  who  saw  the  views 
and  heard  the  lecture  with  which  Mr.  Fullerton  accompanied  it, 
that  it  would  convert  many  oi)i)onents  of  good  roads  con- 
struction if  Mr.  Fullerton  could  visit  the  various  counties  of  the 
State  with  these  views,  and  this  Mr.  Fullerton  (who  represents 
the  (lood  Roads  Association  of  New  York  State,  and  whose 
address  is  Long  Island  City,  N.  Y.)  is  ready  to  do  when 
requested. 
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Road  No 

Highway  Impboybhbitt 
State  of  New  York 


Chapter  115,  Laws  of  1898 

Specifications, 
description  of  the  road  to  be  improved. 


WORK  TO   BE   DONE. 

The  work  to  be  done  under  these  specifications  will  consist  of  grading 
the  road  to  the  established  grade  lines,  constructing  the  necessary  drains, 

ditches  and  culverts,  and  laying  a  six-inch  macadam  surface 

feet  wide,  and  all  other  work  necessary  for  the  proper  fulfillment  of  the 
contract,  according  to  the  meaning  and  intent  of  the  plans  and  specifica- 
tions, which  plans  are  a  part  hereof.  The  lump  sum  named  in  the  con- 
tract will  cover  the  cost  of  all  the  w^ork  and  materials  necessary  for 
completion.  • 

The  contractor  will  be  required  to  do  all  the  clearing  and  ginibbing,  all 
excavation  and  embankment,  all  levelling,  ditching,  grading  and  surfac- 

« 

ing,  all  masonry  and  stonework,  and  to  furaish  all  materials  for  the  same; 
to  build  all  waterways,  drains,  driveways  and  culverts;  to  clear  away 
all  rubbish  which  may  obstruct  the  roadway  or  the  water-ways;  to  protect 
all  fences  and  to  repair  or  replace  the  same  if  they  become  damaged  or 
destroyed  by  him  or  by  his  employees.  In  short,  he  will  be  required  to 
furnish  all  the  materials,  implements  and  labor  required  to  build  and  put 

in  complete  order  for  use,  tlie  said miles  of  road.    He 

will  be  required  to  remove  from  the  road  and  from  adjoining  property 
all  rubbish  and  surplus  materials  iwrtaiuing  to  the  work,  which  may  have 
accumulated  during  its  prosecution. 

The  whole  work  must  be  conductod  and  completed  to  the  satisfaction 
of  the  State  Engineer  and  Surveyor. 

ORUBBINO  AND  CLEABING. 

Where  directed  by  the  Engineer,  all  trees,  brush  and  undergrowth  shall 
be  removed  from  the  entire  area  included  within  the  right  of  way.  All 
fencing  material  shall  be  carefully  removed  and  deposited,  and  all  trees, 
stumps,  brush,  sod  and  roots  within  the  lines  of  the  improvement  shall 
be  grubbed  and  removed,  as  the  Engineer  may  direct.  All  wood  and 
brush  thus  removed  except  fencing  material  shall  be  burned  or  removed 
from  the  ground  without  damage  to  the  adjoining  property. 
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EXCAVATION. 

Tho  romlway  and  tWU-lu^n  Khali  be  graded  throughout  the  entire  length 

to  flu*  width  of,... feet  between  ditches  or  to  conform  to  the 

ItiM'M  and  grad<fH,  uh  Hhown  on  the  planH,  and  as  given  bj-  the  Engineer, 
iiiid  Nldc  Nlopi'M  and  wiiHte  material  along  road  shall  be  graded  or  leveled. 

All  bould^TM  or  Httimim  Hhull  be  excavated  to  a  depth  of  at  least  six 
Iim'Im'M  bi'low  Mubgradc.  WIktcvoi*  hucIi  materials  have  been  excavated, 
11  Nitlllclout  iiiiionnt  of  material,  approved  by  the  Engineer,  shall  be  fur- 
iilNhed  and  placed  ho  as  to  make  the  surface  conform  to  the  required 
Nubgradtf. 

Tho  eontmctor  hIwiII  excavate  such  drainage  ditches  as  the  Ii^ngineer  may 
direct,  provided  that  the  total  amount  of  material  excavated  does  not 
excoed  tho  total  quuutity  of  excavation  shown  in  the  plans  and  speciflca- 
tlouH. 

If  uuMtable,  Hand,  H<»ft  day,  dust  or  mud,  spougy  material  or  vegetable 
matter  Ih  found  In  the  nmdhed,  It  shall  be  removed  to  such  depth  as  may 
bo  required  by  the  Knglnei'r  and  replaced  by  sutlleient  gravel,  sand  or 
Umuu.  a))pi'<)ved  by  the  KnghuHT,  to  make  a  firm  and  stable  foundation 
conforming  to  the  required  grade. 

Where  there  Is  sod,  or  a  hard  smooth  surface  upon  the  original  surface 
of  the  gnmnd,  It  shall  bo  thorougldy  broken  up  and  all  sod  and  vegetable 
mutlt»r  removed  before  any  embankment  is  formed  thereon,  so  as  to  form 
n  proper  bond  with  the  new  materials.  , 

Kiubankniei\ts  shall  be  fornuHl  «f  earth  or  other  materials  which  are 
HUtlsfactiu'y  to  the  Kuglueer.  and  shall  Ih*  tr%>e  from  vegetable  matter  or 
ivfuse  of  any  Ktud:  Or  If  the  emlviudvinent  is  formed  of  stone,  as  may 
Ih*  the  ease  >\heu  maierlal  from  a  rock  cut  Is  used,  this  shall  be  carefully 
placed  and  all  spaces  completely  tilled  with  saud.  earth  or  gravel  so  as 
to  fonu  u  solid  embank locnt  free  from  voiils. 

AU  eiulvuiKn\eu!>  xhall  ha\e  side  slopes  as  shown  uihui  the  plans,  but 
l«  no  cave  shall  NK»t»c^  be  sict^pcr  than  the  **  an::lo  of  ivi>ose"  of  the 
material  and  no  l:u;:e  sieocs  or  bo\ihlci<  OaaU  Ih»  lefi  on  the  surface  of 
Hie  H^^»^voH  Imt  vhall  be  pe.t  at  ihe  ba^o  of  ilio  emKmkmenL  Emltank- 
u\co»>  vtinU  Iv  vvuvxiu'cd  .0  »iUccc>N;\e  laycis  not  e\ct\HliUir  iJ  inches  in 
Uov  kucNs,  au\l  eaxh  la\er  >liall  Iv  tho;otic*;ly  rvUt\l.  The  nulling  shall 
Iv  vvuhuknI  diii  '.';;  'xt.c  e...ik'U;i  of  ti.e  eir,ba!.k:ii»Mi:  and  until  the 
Vtiv-iuv^  d  i^viN  »♦  lo  *v  vv^p'vd  AM  eri'.lvr.ikr:c:r<  iv.v.st  Ih*  sprinkled 
\\*'U*   u»\*..c,i;   tVc:v     a^   -'o    K".^  v.ci  r  ^l:x^•s 

SWxplus  e\N\i\  r.  V  li  v'  ;'.'  be  i;>t>?  !o  xx  .i.  :i  t  r  '  vinkV' i::s  v»r  :a  si:oh 
o'.*'/v  pUc\>*  AS  ;'.  c  t  •  ,:   ■/.:   *-  c^x    ;    w: 

V  I  s.".    »>>>    ^' -^.  v\  y..  X  >    '.       ^    :,  ■•.  x\  •  •   t  \V.  ix    V  s*r:\;..r:?.  and  in 
^^»:'  X .'      X    XX     '•   '  *  xx  .i-  »    •  *\n  ■.     •  s  ^  x    :•.  \x    :'  ?'   >**  ^  "--.r.     Tv>  insure 

V      »o    ■«.»«••        *^'^      *  S.        *     '•         v'         I     ».   .       .    ■»«     ■«*'\     •■♦  * '       *     •     \X        *     *  »*      I  *.V»«* 


a-.*       N'^'V,  N 


«  X 


\V 


.t.    .v»         V       X      '  ^    V  .V      ♦         .     x^       .      1    <    .  *    .    -V.'    --.    -T   1.'T.    -J..^ 
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weighing  about  ten  (10)  tons  and  so  built  that  it  shall  exert  a  pressure  of 
about  500  pounds  to  the  linear  inch,  measured  across  face  of  rollers.  All 
hollows  and  depressions  developed  during  the  soiling  shall  be  filled  with 
material  acceptable  to  the  Engineer,  and  the  rolling  shall  be  continued 
until  no  depressions  can  be  formed  with  the  roller.  The  shoulders  also 
shall  be  thoroughly  rolled,  using  a  lighter  roller  in  cases  where  the  char- 
acter of  material  makes  it  unsafe  for  a  10-ton  roller  to  go  on  the  shoulders. 

When  the  subgi'ade  or  shoulders  consist  of  unstable  material  too  great 
in  extent  to  be  removed  and  which  will  not  consolidate  under  action  of 
roller,  this  shall  be  formed  to  the  desired  shape  and  then  treated  in  such 
manner  as  may  be  necessary  to  consolidate  and  compact  it  with  the  roller. 
Such  means  shall  be  used  as  the  character  of  the  material  which  is  found 
in  the  roadbed  may  require  to  give  the  best  results  in  affording  a  stable 
bed  for  the  bottom  course  while  rolling  and  binding  it. 

The  expense  of  all  such  special  work,  should  it  be  required,  must  be 
borne  by  the  contractor  and  must  be  considered  by  him  in  making  his 
proposal.  I 

The  bottom  course  shall  not  be  placed  on  this  subgrade  until  the  latter 
has  been  accepted  by  the  Engineer. 

UNBEBDBAmS   AND   CULVERTS — VITRIFIED   PIP]E,    POROUS  TILE  AND   CAST 

IRON  PIPE. 

Lateral  underdrains  shall  be  provided  on  one  or  both  sides  of  the  road 
equal  to  the  amounts  named  on  the  quantity  sheet,  at  places  where  shown 
on  the  plans,  or  where  required  by  the  Engineer.  (See  "  Culverts  "  of  these 
specifi^catlons.) 

The  trench  for  the  drain,  2  to  4  feet  deep,  shall  be  dug  to  the  line  and 
grade  furnished  by  the  Engineer.  The  bottom  shall  be  covered  with  two 
or  more  inches  of  sand  or  gravel  or  gravelly  earth*  The  minimum  slope 
for  lateral  drains  shall  be  two-tenths  of  a  foot  per  hundred  feet. 

Vitrified  TUe.  These  shall  be  of  4-lnch,  5-iuch  or  G-inch  diameter  of 
opening  as  shown,  salt  glazed,  second  quality,  free  from  defects  impairing 
their  strength. 

Each  length  of  pi];>e  shall  be  laid  with  the  bell  upstream  and  no  chipping 
shall  be  allowed  to  Insert  spigot-end  into  bell.  The  lower  one-third  of  each 
joint  shall  be  filled  with  mortar  formed  of  equal  parts  of  American  Port- 
land cement  and  sand;  the  upper  two-thirds  of  the  bell  shall  be  filled  with 
a  roll  of  oakum,  pushed  in  after  pli)e  is  laid.  The  pipe  shall  be  covered  as 
laid,  with  12  inches  or  more  of  clean  gravel  or  stone  placed  around  and 
over  It,  and  the  trench  shall  then  be  filled  with  the  best  available  material, 
not  clay,  all  being  thoroughly  tamped  with  a  thin  iron  rammer.  During 
the  laying  of  the  pipe,  and  until  the  conrpletion  of  the  drain,  there  shall 
be  kept  inside  of  the  drain  a  close-fitting  bunch  of  burlap  fastened  securely 
around  the  end  of  a  4-foot  handle;  this  shall  be  drawn  forward  as  each 
Joint  is  added  in  order  to  remove  any  mortar  which  may  project  inward  at 
the  joints,  and  to  prevent  any  stones  or  other  obstructions  from  being  left 
within  the  drain. 

Porous  Tile  may  be  used,  when  so  shown  on  the  plans,  for  the  shorter 
side  drains  or  for  transverse  drains;  where  so  used,  the  tile  must  be 
cylindrical,  of  first  quality,  well-burnt,  cherry  xiolor,  straight,  sound 
and  free  from  defects  impairing  strength.    The  trench  must  be  fitted  to 
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receive  the  tile  by  cutting  its  bottom  accurately  to  grade  and  12  inches 
wide.  The  ends  of  the  tile  shall  be  laid  in  close  contact,  and  each  Joint 
shall  be  covered  with  a  piece  of  burlap  12  inches  square,  folded  twice,  or 
by  a  strip  of  burlap  6  inches  wide  and  long  enough  to  wrap  one  and  one- 
half  times  around  the  pipe,  giving  double  thickness  on  the  top  half.  The 
trench  shall  be  filled  as  provided  above  for  laying  vitrified  underdrain  pipe- 
Cast  Iron  Pipe  for  culverts  may  be  of  a  second  quality,  free  from 
defects  impairing  Hieir  strength,  but  must  be  cast  in  dry  sand  moulds 
placed  vertically,  and  truly  centered.  The  iron  must  be  of  good  quality, 
uniform  in  thickness  and  full  strength,  coated  with  coal-pitch  varnish 
mixed  with  linseed  oil  to  form  a  firm  tough  coating.  The  joint  shall  be 
made  by  placing  a  gasket  of  oakum,  and  tilling  hub  with  mortar  formed 
of  equal  parts  of  Auierican  Portland  cement  and  clean  sharp  sand. 

BROKEN  STONE. 

The  contractor  shall  be  required  to  submit  with  his  bid  a  written  state- 
ment of  the  quarries  or  ledges  or  othei*  sources  of  supply  from  which  he 
proposes  to  obtain  the  stone  for  the  road. 

If  the  proposed  quarries  are  fully  developed  and  uniform  ones,  furnish- 
ing a  product  whicli  is  satisfactory  to  the  State  Knginecr,  this  will  be 
accepted  by  the  State  Engineer  and  the  contractor  will  be  so  informed. 

If  the  proposed  qunries  or  ledges  or  other  sources  of  supply  are  not 
fully  developed,  or  are  not  uniform,  or  if  for  any  reason  the  product  proves 
to  be  unsatisfactory  to  the  State  Engineer,  he  may  decline  to  continue  its 
use  and  may  require  the  development  of  other  quarries  or  the  provision  of 
other  sources  of  supply  and  the  contractor  shall  have  no  claim  for  in- 
creased payment  on  account  of  such  requirement. 

As  soon  as  the  crusher  is  in  operation,  the  contractor  shall  furnish  to  the 
engineer  in  local  charge,  named  by  the  State  Engineer,  a  sample  consist- 
ing of  one-half  of  a  cubic  foot  of  each  size  of  the  crushed  stone  ready  for 
use,  showing  approved  character  and  size.  All  stone  which  the  engineer 
shall  consider  to  be  inferior  in  quality  or  size  to  these  samples  will  be 
rejected. 

QUALITY    OF    BROKEN    STONE. 

The  broken  stone  and  screenings  must  be  of  hard  and  compact  texture 
and  of  uniform  grain.  The  stone  must  be  broken  as  nearly  cubical  as 
possible,  and  screened  through  a  rotary  screen  which  will  produce  stone 
of  the  sizes  herein  specified,  having  rough  surfaces  obtained  by  fracture. 
Water-worn  iK'l)l)h»s  will  not  be  accepted.  Disintegrated  and  weather- 
worn stone  from  the  surface  of  a  quarry  will  not  be  accepted.  The  stone 
for  the  diflferent  coursers  must  l>e  thoroughly  cleaned  before  crushing  and 
well  screened,  clean  and  free  from  injurious  matter  of  every  nature. 

KIND   AND   SIZES   OF  BROKEN  STONE  AND   SCREENINGS. 

The  broken  stone  shall  be  spread  in  two  courses.  The  bottom  course 
shall  be  of  the  retiuired  thickness  shown  on  plans  after  rolling  and  may 
consist  of  approved  trap  rock,  granite,  gneiss  or  any  of  the  harder  grades 
of  limestone  or  tough  sandstone,  broken  in  sizes  varying  from  a  minimum 
of  2  inches  to  a  maximum  of  8  inches  in  their  long^^st  dimensions. 
Included  in  this  bottom  course,  but  not  exceeding  one-third  of  it,  may  be 


SPECItrlCATlONS  FOB  IMPHOVBMBJNT  OF  PuBLIC  H1GHWAY8.      91 

the  one-half  inch  to  2  inch  product  of  the  crusher,  spread  In  a  uniform 
layer  over  the  surface  of  the  subgrade. 

The  top  course  shall  be  of  the  required  thickness  after  rolling  and  shall, 

consist  of broken  in  sizes 

varying  from  a  minimum  of  1  incli  to  a  maximum  of  2  inches  In  their 
longest  dimensions. 

Limestone  screenings  may  be  required  if  so  specified  in  quantity  sheet, 
but  screenings  of  local  or  other  crushed  stone,  or  clean  sand,  may  be  used 
if  so  specified  in  the  quantity  sheet  or  in  case  the  Stale  Engineer  so 
decides,  provided  that  the  cost  is  not  increased  thereby. 

Screenings  shall  not  exceed  one-half  inch  in  size  and  shall  be  free  from 
earth,  loam,  or  vegetable  matter  and  shall  contain  all  the  dust  of  fracture. 

SPREADING    AND    ROLLING. 

After  the  earth  subgrade  has  been  completed  as  specified  and  has  passed 
the  inspection  of  the  Engineer,  a  layer  of  broken  stone  of  the  size  and 
quality  hereinbefore  specified  for  the  bottom  course  and  of  such  depth  as 
will  when  rolled,  make  a  coui*se  of  the  required  thickness,  shall  be  spread 
evenly  over  the  prepared  subgrade,  using  preferably  wide-tired  wagons 
therefor;  the  depth  of  the  loose  stone  in  this  layer  being  fixed  by  laying 
upon  the  subgrade  cubical  blocks  of  wood  of  the. desired  size.  The  roller 
shall  then  be  run  first  along  the  edge  of  the  stone,  lapping  upon  the 
shoulder  about  6  inches  and  going  backward  and  forward  several  times 
on  each  side  before  rolling  the  center.  The  lower  course  should  be  rolled 
until  the  stones  do  not  creep  or  weave  ahead  of  the  roller.  Screenings 
shall  be  dumped  in  piles  at  proper  intervals  along  the  side  of  the  road- 
way upon  the  wings,  or  may  be  shoveled  from  a  wagon  or  cart  In  no 
case  shall  the  screenings  be  dumped  directly  in  mass  upon  the  crushed 
stone,  but  they  shall  be  spread  uniformly  to  a  depth  of  one-half  inch  by 
shovels  from  the  piles  or  wagons.  The  screenings  shall  then  be  rolled  dry 
and  swept  with  rattan  or  steel  brooms  until  tliey  have  nearly  all  disap- 
peared when  another  coat  of  screenings  shall  be  spread  and  rolled  and 
swept,  adding  more  screenings,  if  necessary,  until  no  more  will  go  in  dry, 
when  the  surface  shall,  if  required  by  the  Engineer,  be  wet  with  a  sprink- 
ler, using  water  freely,  until  all  the  voids  are  filled,  leaving  the  surface 
free  from  screenings  in  all  places. 

Sprinkle^'.  The  sprinkler  shall  have  at  least  6-inch  tires  on  its  wheels 
which  shall  be  on  axles  of  une<iual  length,  mounted  without  a  reach  to 
allow  short  turns. 

The  top  course  of  stone  shall  then  be  spread,  using  cubical  blocks  of 
wood  to  fix  the  depth  and  presei'ving  the  grade  and  crown  as  described 
for  the  bottom  course.  The  top  course  shall  then  be  rolled  until  the 
stones  do  not  creep  or  weave  and  shall  then  be  covered  with  dry  screen- 
ings about  1  inch  deep  and  rolled  and  swept  dry,  as  before  described, 
after  which  the  road  shall  be  saturated  with  water,  following  with  roller; 
sufficient  amount  of  water  shall  be  put  on  to  fill  all  of  the  voids  or  until 
it  shows  on  the  surface,  when  the  rolling  shall  continue  until  a  grout 
has  been  formed  of  the  screenings,  stone-dust  and  water.  After  this 
grout  has  filled  all  the  voids,  it  will  appear  on  the  surface  in  patches. 

The  rolling  shall  continue  until  this  grout  can  be  pushed  in  a  wave 
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before  the  M'hoels  of  the  roller.  Filler  and  binder  shall  fill  all  interstices 
of  the  broken  stone  in  both  courses,  as  above  described,  and  shall  cover 
the  surface  of  metal  when  completed. 

During  tlio  i)rofi:resH  of  the  rolling  and  sprinkling,  the  binder  shall  be 
swept  about  witli  lu'ooms  of  rattan  or  steel  to  facilitate  the  thorough 
filling,  of  tlie  interstices  and  tlie  ser<Hinings  will  in  many  places  work  down 
inlx>  \\\i}  voids  of  tlie  stone,  leaving  none  on  top.  A  second  coat  of  screen- 
ings sliall  then  be  spread  on  these  spots  wherever  needed,  and  a  second 
••puddle*'  sluill  1m'  made,  using  a  cart  or  wagon  for  carrying  the  supply 
of  screenings.  After  tlio  wave  of  grout  has  been  produced  over  the  whole 
section  of  tiie  rond.  screenings  or  approved  coarse  sand  shall  be  spread 
wliere  roqulrtMl  to  leave  them  tliree-eighths  of  an  inch  deep  for  a  wearing 
surface,  which  shall  be  maintained  and  renewed  if  necessary  until  the 
whole  road  has  been  accepted. 

This  portion  t»r  tlie  road  shall  then  be  left  to  dry," when  it  shall  be  opened 
to  trnvol. 

As  soon  as  any  portion  shall  have  been  completed  in  compliance  with 
these  si^eclfications  and  has  dried  fie  described  and  has  been  opened  for 
travel,  it  shall  be  thoroughly  sprinkled  at  least  once  a  day  for  thirty 
days.  If  at  any  time  before  the  final  acceptance  it  Is  the  opinion  of  the 
Engineer  that  a  better  -result  can  be  obtained  by  going  back  on  the  fin- 
ished 'work  with  the  roller  or  sprinkler,  or  both,  this  shall  be  dotie. 
llainy  days  shall  be  devottnl  to  rolling  the  finished  work  where  required. 

MKTUOD  OF  CARRYING  ON  THE  WORK. 

The  work  shall  all  be  carried  along  together  where  practicable.  Each 
ei>ui*se  shall  be  rolled  and  filled  promptly  after  spreading,  and  travel  upon 
tlie  loose  stone  shall  be  prevented. 

No  nlUnvanee  will  be  made  for  any  n^.aterial  driven  into  the  subgrade  by 
rolling,  or  tt»r  any  mistake  made  by  contractor  in  excavating  or  filling. 
The  use  of  proivr  rollers,  rammers  or  other  suitable  implements,  shaJl  be 
substituted  for  that  of  the  steam  roller  when  the  Engineer  so  directs. 

rWKA    \IAT1KIAT.    FOK    MAINTFXANlE. 

NVhere  cmIKmI  for  in  the  estimate  of  quantities,  in  addition  to  the  crushed 
stone  for  Uie  lop  i^mrse  and  the  sertHMiings  used  in  the  work  above 
desenlHMl.  there  shall  1h»  nlso  pro\  iiied  sntlieient  quantities  of  each  to  form 
at  mterxa!^  \^t  i>m*  itvt.  piles  of  eru>hed  stone  for  the  top  c^nirse  and  of 
srnvnm^^  for  t'lloi .  o;u  M  ]v.le  to  Iv  jibout  «»  feet  by  0*  i\vt  and  to  l>e  neatly 
fornuHl  at  one  side  oi  ro:ul  and  to  ^Hmtain  alnuU  one-half  cubic  yard  of 
cin>l;t\l  stone  for  Tie  top  i.nirse  and  one  half  cubic  yard  of  si*reenings^ 
kept  se{vira;e,      TV.oe  p '.es  n.ay  Iv  ivn.b.nt\l  in  one  or  more  if  so  ordered. 

MASONKY. 

AU  :v.  ;>ev.;\  x!-;'.".  Iv  lad  :n  IVrtlar.d  eemt  nt  mor:ar  as  sinvititHl  below. 
Alt  stv^v.e  sV.aV.  Iv  s^r.v.ii.  dr.rc^Me,  ^^^ll  s*.  aivM  q*iarry  stone  satisfactory  to 
tVvC  I'v.i:  r.tvr.  V*  -  r^^r,r>  ^VaV.  Iv  tV.rd  ilass  ur.Vss  S\n;u^  other  class  is 
\'."^'N',*  fv^r  on  tVe  v  •'••"5!.,  or  'n  tl-.e  Kv.c  noer's  est  ;rato  of  qv,.^at:t:»*s. 

We  c,  *;ir:  tx  ot  :•  ,s>»':.\\  :vvr.:oi.t>i  n  Tl.e  sjx>>:r.va;:ons  will  be  built 
^:.o:x*  ^;,e\\u   V ;;   t;.o   i*,:ins  or  elsse\\heT>»  as   rtH^virvd   by   tht*  Divtskai 
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MOIITAR. 

Mortar- will  be  classified  as  follows: 

Class,  No,  1,  or  Pointing  Mortar.  Made  of  one  part  of  American  Port- 
land- cement  and  one  part  of  sand. 

No.  2f  or  Special  Mortar.  Made  of  one  p^rt  of  American  Portland  cement 
and  two  parts  of  sand. 

No.  5,  or  Standard  Mortar.  Made  of  one  part  of  American  Portland 
cement  and  three  parts  of  sand. 

Materials  for  Mortar.    As  follows: 

Inspection.  Cement  and  sand  shall  be  subject  to  rigid  inspection  on  the 
work  and  to  prescribed  tests  made  at  the  cement-testing  laboratory  of  the 
State  Engineer  at  Albany. 

CEMENT. 

Requirements  Hydraulic  Cement.  American  Portland  cement  sliall  be 
used  and  shall  be  of  a  brand  known  by  prior  use  on  extensive  works 
to  be  of  the  best  quality.  Any  cement  not  so  known  may  be  declined 
without  testing. 

Storing.  Provision  shall  be  made  by  .the  contractor  for  storing  cement 
in  a  dry  place  and  delivery  shall  not  be  made  until  the  State  Engineer 
has  been  notified  to  inspect  the  cement  and  to  take  samples  for  which  all 
facilities  shall  be  offered  by  the  contractor.  The  contractor  shall  replace 
at  his  own  cost  any  cement  which  may  be  damaged  while  stored. 

Samples.  Samples  will  be  taken  by  the  Engineer  at  once  on  delivery, 
from  every  tenth  barrel  pr  from  the  equivalent  of  the  tenth  barrel  when 
packed  in  sacks,  and  will  be  numbereil  consecutively  ihrougliout  the 
progress  of  the  work;  each  sample  shall  till  a  3-inch  cubical  box,  and  each 
lot  of  samples  shall  be  forwarded  by  express  to  Albany  for  separate 
tests,  the  results  of  which  may  be  expected  in  ten  days. 

Tests.  These  tests  will  follow  the  practice  recommended  by  tlie  Ameri- 
can Society  of  Civil  Engineers  and  will  be:  1st,  for  fineness;  2d,  for  sound- 
ness; 3d,  for  time  of  initial  set;  4th,  for  tensile  strength;  Sth,  for  compo- 
sition by  chemical  tests'. 

Sand.  Sand  used  for  mortar  shall  be  of  the  best  quality  available  and 
shall  be  of  the  cleanest  and  sharpest  found  in  the  vicinity  of  the  work. 

Samples.  The  contractor  shall  inform  the  State  Engineer,  as  soon  as 
the  contract  is  awarded,  what  sand  is  proposed  to  be  used,  and  samples 
of  this  sand  will  be  obtained  by  the  Engineer  and  forwarded  to  Albany. 

Tests.  These  samples  will  be  examined  and  tested  at  the  cement-testing 
laboratory  at  Albany  and  if  found  to  contain  an  injurious  amount  of 
loam,  or  silt,  or  material  that  is  friable  or  soluble,  the  contractor  will 
be  required  to  wash  the  sand  before  it  is  brought  on  the  work. 

Washing  and  Clearing.  It  will  be  tlie  duty  of  the  Engineer  to  see  that 
the  soil  overlying  the  sand  bank  is  cleared  away  so  that  no  soil  shall 
slide  or  wash  into  the  sand  during  its  use,  and  special  care  shall  be  taken 
that  dirty  sand  shall  not  be  used  in  making  mortar. 

Mortar.  Cement  for  concrete  or  for  mortar  shall  not  be  used  directly 
from  any  original  package,  but  the  contents  of  five  packages  shall  first 
be  mixed  dry  In  order  to  obtain  uniformity. 
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Mixing.  The  dry  cement  shall  be  measured  by  bulk  as  wanted  and  the 
siMJcifled  proportions  of  dry  sand  shall  also  be  measured  by  bulk  In  the 
mortar  box  where  the  dry  cement  shall  be  uniformly  spread  over  it.  The 
mixture  shall  then  be  made  while  dry,  by  turning  Avith  shoA'ols  or  the 
Engineer  may  require  that  the  dry  sand  and  cement  sliall  be  screened  as 
being  the  most  effective  and  easiest  way  of  securing  a  pei'fect  mixture,  of 
uniform  color  and  without  streaks,  which  will  be  required  before  adding 
water  to  make  mortnr,  which  shall  be  done  gradually  to  avoid  washing 
the  cement  away  from  the  sand. 

Quantity.  The  quantity  of  mortar  made  at  each  batch  shall  be  no 
greater  than  will  be  used  in  45  minutes  after  beginning  to  mix  with 
water.  If  mortar  has  set  at  all  before  using,  it  shall  not  be  retempered 
but  shall  be  thrown  away. 

0 

THIBD  CLASS  MASONBY. 

Mortar.     No.  3  or  "  standard." 

Courses.  Regular  or  irregular  broken,  as  may  best  suit  the  stones  used, 
forming  good  substantial  mbble  masonry;  selected  stones  shall  be  used 
at  all  angles  or  ends  of  walls. 

Thickness.  Least  size  6  inches;  least  volume  2  cubic  feet;  smaller  stones 
may  be  used  for  filling  interstices  in  heart  of  wall. 

Stretchers.    Width.    Least  width  equal  to  rise. 

Headers.    Shall  form  at  least  one-fourth  of  front  and  rear  of  wall. 
Length.     Least  size,  two  and  one-half  times  the  rise. 
Width  of  Bed.     T^ast  size  equal  to  rise. 

Cutting.  Exposed  faces  shall  be  "  rock-fnced "  with  projections  not 
more  than  4  inches.  No  sharp  projections  of  any  size  allowed.  Stones 
shall  be  roughly  squared  on  Joints,  beds  and  faces.     No  dog-holes  in  face. 

Joints.     Horizontal.     Average  not  more  than  1  inch. 
Vertical.    Average  not  more  than  1  inch. 

Bond.  Bond  of  all  stones  in  face,  heart  and  back  must  be  at  least  6 
inches. 

Headers  must  come  directly  over  stretchers  in  next  lower  course  and 
between  headers  in  next  courses  below  and  above,  and  between  headers 
In  front  and  rear  of  same  course. 

Backing.  Projecting  i)oints  shall  be  reiiiovod  from  top  and  bottom  beils 
of  all  backing  stones  which  shall  be  laid  with  good  bearing,  on  broadest 
bed,  in  full  bed  of  mortar  into  which  small  stones  shall  be  pounded  to 
fill  all  spaces.     No  grout  will  be  used. 

Bond.  All  backing  stx^nes  must  break  joints  and  bond  6  inches  or 
more. 

Coping.     As  sliown  on  plans  formed  of  stone  or  lirst-tlass  concrete. 

Size.  All  stones  sliall  be  of  uniform  thickness  for  continuous 
lengths  of  not  less  than  :U)  feet.  Each  stone  sliall  cover  full  width  of  wall, 
except  when  width  extK»eds  3  feet. 

Cutting.  Points  projecting  above  general  surface  of  top  shall  be 
removed. 

Joints.     Shall  average  not  more  than  1  inch. 

Bond.     Each  stone  shall  bond  6  inches  or  more  with  stones  beneath. 
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Size.  Arches  formed  of  third-class  masonry  shall  have  riug-stones  and 
sheeting-stanes  not  less  than  6  inches  thick  at  intrados,  in  regular  or 
irregular  broken  courses,  as  may  best  suit  the  stone. 

Cutting.  The  ring-stones  shall  be  dressec^  to  lay  within  three-quarter 
inches  of  the  centering  and  the  sheeting-stones  shall  consist  of  selected 
stones  of  the  depth  of  the  arch  with  good  bearings.     No  dog-holes  in  faces. 

Joints.  The  joints  shall  be  on  radial  lines  for  full  depth  shown  on  plans 
for  the  thickness  of  arch  and  shall  not  exceed  three-quarters  inch  at 
intrados  and  one  and  one-half  inches  at  extrados. 

Bond.  The  ring-stones  and  sheeting-stones  must  break  joints  not  less 
than  six  inches. 

Backing.  The  extrados  shall  be  roughly  dressed  and  filled  with  mortar 
in  which  the  stones  shall  be  forced  until  spaces  are  completely  filled. 

Pointing.  After  completion  of  the  whole  work,  the  face-joints  shall  be 
cleaned  out  to  a  depth  of  not  less  than  one  (1)  inch  by  use  of  a  scraper  and 
brush  with  water  and  then  thoroughly  pointed  with  mortar  herein  specified 
for  *'  pointing  mortar."  This  mortar  shall  be  forced  into  the  joints  with  a 
trowel  until  the  mortar  fills  the  space  and  reacts  after  the  trowel  passes. 
The  joints  shall  then  be  rubbed  smooth  and  cut  straight. 

CONCRETE. 

Application.  Concrete,  of' the  class  specified,  will  be  used  in  such  places 
and  with  such  forms  and  such  dimensions  as  may  be  shown  on  the  plans 
or  may  be  ordered  by  tlie  Engineer. 

Embedded  Steel  or  Iron.  When  the  conditions  make  it  desirable  to  rein- 
force concrete  by  the  use  of  embedded  stool  or  ii*on,  the  details  will  be 
shown  on  the  plans. 

CLASS. 

Concrete  w^ill  be  classified  as  follows: 

First-class  Concrete.  Made  of  one  part  of  American  Portland  cement, 
two  and  one-half  parts  of  clean  sand  and  five  parts  of  crushed  stone  or 
gravel. 

Voids.    Before  l>eginning  construction,  the  Engineer  shall  determine  the 

voids  In  the  crushed  stone  or  the  gravel  which  is  to  form  the  aggregate  of 

•the  concrete.    The  voMs  shall  be  determined  by  filling  a  12-Ipch  cubical 

box  with  dry  crushed  stone  or  gravel,  placing  this  on  accurate  scales  and 

weighing  the  water  required  to  cover  the  contents. 

Proportion.  The  proportion  of  mortar  w^hich  is- to  form  the  matrix  of 
the  concrete  shal'  then  be  varied  slightly  if  necessary  in  order  that  it  shall 
exceed  the  natural  voids  by  not  more  than  1  to  2  per  cent,  of  the  total  mass 
of  the  loose  aggregate.  This  proportion  shall  be  used  until  a  change  in  the 
character  of  the  aggregate  may  require  a  slight  variation  in  the  proportion 
of  mortar. 

Crushed  Stone.  Crushed  stone  for  concrete  shall  be  of  approved  kind  and 
quality  of  rock  which  must  be  known,  before  crushing,  to  be  free  from  soil 
or  mud  or  dirt.  The  crusher  shall  be  sot  to  produce  fragments  whose 
maximum  dimension  shall  be  2^^  inches  and  shall  include  the  smaller 
product  of  the  crusher  except  the  dust  which  shall  be  removed  by  a  screen. 
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Crusher  Dust.  In  spoclal  cnscs  whore  the  State  Engineer  may  consider 
It  to  bo  of  ndvnntnge  to  the  work  to  use  the  total  product  of  the  crusher, 
the  actual  amount  of  crusher  dust  per  cubic  yard  of  crushed  stone  shall  be 
dotenulned  and  this  shall  be  considered  as  a  substitute  for  an  equal  bulk 
of  sand. 

OrarcL  Gravel  for  concrete  shall  be  of  approved  kind  and  quality, 
8ci*eoued  to  removQ  fragments  larger  than  2V^  inches,  and  washed,  if 
required,  to  clean  it. 

Cement,  Cement  for  concrete  or  for  mortar  shall  not  be  used  directly 
from  any  original  package,  but  the  contents  of  five  packages  shall  first 
bo  mixed  dry  in  order  to  obtain  uniformity. 

Machine  Mixing.  Machine  mixing  will  be  requii-ed  In  all  cases  where 
tlie  quantity  of  concrete  to  be  made  at  one  locality  exceeds  200  cubic 
yards.  The  machines  used  shall  be  of  an  improved  kind  for  which  the 
proportions  for  each  batch  are  exactly  measured;  consideration  will. not 
be  given  to  any  continuous  mixer  in  which  tlie  proportions  or  the  mixing 
(loiKMid  upon  tlie  shovelers. 

The  product  must  be  so  thoroughly  mixed  that  every  face  of  every 
particle  of  stone  or  gravel  is  completely  coated  with  mortar. 

Front.  During  cold  weather,  special  care  must  be  taken  to  mix  mortar 
and  concrete  with  the  least  water  which  will  give  complete  combination. 

Limit  to  Cold.  No  mortar  shall  Ik?  mixed  nor  concrete  or  masonry  laid 
wliou  temi>eratiiro  falls  below  ton  dogroi^s  (10^)  above  zero  Fahrenheit. 

Brine.  During  freezing  weather,  morfcir  shall  be  mixed  with  brine, 
formed  by  dissolving  salt  to  give  about  1  per  cent,  of  saturation  for  each 
tlogiiM?  of  temperature  Inflow  freezing  point. 

Tlie  brine  shall  bo  made  in  barrels  aii;l  sliall  be  stirred  from  the  bottom 
before  using  to  insure  uniformity,  as  shown  by  frequent  observation  of 
salomotor.  An  excess  of  salt  is  injurious,  and  a  satui*ated  solution  which 
sliows  friv  salt  lying  in  bottom  of  barrel,  shall  never  be  used. 

Pnttivtion.  When  the  mercury  falls  below  ten  degrees  (10*)  above  zero 
Fa luvn licit,  newly  laid  masonry  and  concrete  shall  be  covered  with  canvas 
and  otliorwis**  protected  to  ivtard  freezing. 

On  work  of  importance,  the  Engineer  or  the  Inspector  may  withhold 
permission  to  do  work  during  frei^zing  weatlior,  until  tlie  sand  and  water 
are  hoatt>tl  to  2(>0  degrees  Fahrenheit,  by  use  of  steam  coils  and  otherwise 
and  until  provision  is  made  for  covering  as  above.  , 

llamf  .l/i\ri/i/7.  Mixing  by  liand  may  be  iHMinitted  on  pioi^es  of  work 
wluMv  tlie  quantity  of  concrete  to  be  maiie  is  less  than  2lX>  cubic  yards, 
autl  shall  tiicn  l>e  done -in  tlie  following  maimer: 

\f!orriinte.<i.  Tlie  stone  or  gravel  siiall  be  sprinkled  while  in  the  pile  so 
tliat  tlieie  siiall  be  no  dry  dust.  Tlie  measured  <iuantity  for  eat-h  batch 
sliall  then  be  spread  on  a  plank  bed  in  a  layer  not  nion^  than  4  inches  thick. 
The  measured  quantity  of  mortar  shall  thou  be  made  on  a  s^^parate  mortar 
IkmI  in  a  manner  described  as  follows: 

Mixinfj.  The  dry  mixed  cement  sliall  then  l>e  measured  by  bulk  as 
wanttMl  and  the  specitle<l  proportions  of  dry  san<l  shall  also  be  measured 
by  bulk  in  tiie  mortar  box  where  the  dry  cement  shall  be  uniformly 
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spread  over  it.  The  mixture  shall  then  be  made  while  dry,  by  turning 
with  shovels,  or  the  Engineer  may  require  that  the  dry  sand  and  cement 
shall  be  screened,  as  being  the  most  effective  and  easiest  way  of  securing 
a  perfect  mixture,  of  uniform  color  and  without  streaks,  which  will  be 
required  before  adding  water  to  malte  mortar,  which  shall  be  done  grad- 
ually to  avoid  washing  the  cement  away  from  the  sand. 

The  quantity  of  mortar  made  at  each  batch  shall  be  no  greater  than 
will  be  used  in  45  minutes  after  beginning  to  mix  with  water.  If  mortar 
has  set  at  all  before  using,  it  shall  not  be  retempered  but  shall  be  thrown 
away. 

This  mortar  shall  then  be  spread  over  the  layer  of  crushed  stone  or 
gravel  and  the  mass  shall  then  be  thoroughly  mixed  by  turning  three  or 
more  times  with  shovels  and  by  using  hoes  at  the  same  time  to  help  the 
shovels  to  mix  the  batch.  This  shall  be  done  as  rapidly  as  possible  until 
every  face  of  every  particle  of  stone  or  gravel  is  completely  coated  with 
mortar. 

Depositing,  Concrete  shall  be  deposited  in  layers  not  exceeding  9  inthes 
in  thickness  before  ramming.  In  joining  new  concrete  to  old  work  or 
to  concrete  that  has  already  set,  precaution  shall  be  taken  to  secure  a 
perfect  bonding  by  cleaning  and  washing  the  work  already  in  place,  and 
by  spreading  over  its  surface  a  thin  layer  of  mortar  before  the  new  con- 
crete Is  placed.  In  order  to  bond  the  successive  layers,  timbers  6  inches 
square  shall  be  bedded  in  the  top  of  the  layer  when  it  is  formed  and 
these  shall  be  removed  before  the  next  course  is  deposited,  leaving  grooves 
in  which  to  form  a  bond. 

No  concrete  shall  be  slid  down  a  chute  or  thrown  to  the  place  where 
it  is  to  be  laid,  but  it  shall  be  carried  and  deposited  without  dropping  or 
rolling.  Any  fragments  of  stone  which  may  separate  themselves  f rpm  the 
mass  are  to  be  collected  and  mixed  with  the  next  batch. 

Separate  Batches.  In  any  given  layer  the  separate  batches  shall  follow 
each  other  so  closely  that  each  one  shall  be  placed  and  rammed  before 
the  preceding  one  has  set  so  that  there  shall  be  no  line  of  separation 
between  the  batches.  When  a  machine  mixer  is  used,  the  successive  lay- 
ers must  also  follow  each  other  before  the  preceding  layer  has  set  so 
that  each  day's  work  shall  form  a  monolith. 

After  the  concrete  shall  set,  it  shall  not  be  walked  upon  in  less  than 
12  hours. 

Ramming,  The  operation  of  ramming  shall  be  so  conducted  as  to  form 
a  compact,  dense,  impervious  artificial  stone,  whose  specific  gravity  is 
close  to  that  of  the  natural  rock  which  was  crushed  to  form  the  aggre- 
gates. The  ramming  must  be  so  thorough  as  to  perfectly  compact  the 
concrete  and  to  fill  all  voids  so  that  the  water  comes  to  the  surface  and 
that  the  mass  quakes  slightly  under  the  blows  of  the  rammer  and  shows 
a  smooth  face  when  the  forms  are  removed. 

Porous  Concrete.  No  plastering  on  the  face  will  be  allowed  and  any  con- 
crete which  is  porous,  or  which  has  been  plastered,  must  be  removed  ai^d 
replaced  at  the  expense  of  the  contractor. 

Forms.  The  contractor  shall  construct  suitable  forms,  the  cost  of  which 
for  material  and  labor  shall  be  Included  in  the  price  per  cubic  yard  for 
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the  concrete  and  the  interior  shape  and  dimensions  of  which  shall  be  such 
that  the  finished  concrete  shall  be  of  the  form  and  dimensions  shown  on 
the  plans  or  as  ordered  by  the  Engineer.  All  forms  shall  be  set  true  to 
the  lines  designated  and  shall  be  so  built  as  to  remain  firm  and  secure 
until  the  concrete  is  perfectly  hardened.  All  forms  must  be  satisfactory 
to  the  Engineer  and  shall  renmin  in  place  so  long  as  he  deems  necessary, 
but  not  less  than  48  liours.  The  interior  surfaces  of  the  forms  which  come 
in  contact  with  all  exposed  surfaces  of  the  concrete  shall  be  of  dressed 
lumber  having  close  joints  or  of  rough  lumber  lined  with  heavy  oiled 
paper,  and  shall  be  so  constructed  as  to  leave  all  exposed  surfaces  of  the 
concrete  with  a  smooth,  even  and  presentable  surface. 

Exposed  Faces.  The  exposed  faces  and  copings  of  all  concrete  shall  be 
formed  of  mortar  of  the  same  proportions  and  of  the  same  kind  and  qual- 
ity of  cement  and  sand  as  that  which  forms  the  matrix  of  the  concrete. 
The  facing  shall  be  not  less  than  1  inch  nor  more  than  2  inches  in  thick- 
ness. The  facings  and  backings  shall  be  formed  simultaneously  !n  the 
same  horizontal  layer.  In  order  to  gauge  the  thickness  of  the  facing  cor- 
rectly, a  plate  or  grating  of  thin  metal  with  convenient  handles  shall  be 
set  on  edge  parallel  to,  and  2  inches  from,  the  front  wall  of  the  forms. 
The  facing  material  of  mortar  of  the  same  proportions  as  that  which  forms 
the  matrix  of  the  concrete  shall  be  deposited  in  the. space  between  this 
plate  and  the  form;  the  concrete  of  the  backing  shall  then  be  deposited 
against  the  back  of  this  plate,  which  may  then  be  withdrawn  and  the 
whole  mass  thoroughly  rammed  so  as  to  bond  the  facing  and  backing  and 
efface  the  line  of  demarkation  between  them.  No  piece  of  stone  shall 
.be  forced  nearer  to  the  exposed  surface  than  1  inch. 

Sections.  The  walls  and  parts  of  structures  may  be  built  in  alternate 
sections  of  such  dimensions  as  are  shown  on  the  plans  or  directed  by  the 
Engineer,  but  not  exceeding  50  feet  in  any  one  dimension. 

Keys  beticcen  Sections,  On  the  dividing  line  between  adjoining  sections 
shall  be  formed  a  key-wall  or  well,  not  less  than  6  Inches  square,  one-half 
being  in  each  section  and  extending  from  top  to  bottom  of  the  section. 
These  key-ways  shall  afterwards  be  filled  with  puddled  clay  or  other  ma- 
terial properly  rammed  In  place  to  stop  percolation  of  water. 

SprinkWig  Exposed  Surfaces.  All  finished  and  unfinished  work  until 
thoroughly  set,  shall  be  kept  moist  by  sprinkling  at  short  intervalh. 

Protectiotu  In  warm  weather  concrete  must  be  covered  with  canvas,  or 
otherwise  protected  from  the  sun  and  in  cold  weather  it  must  be  covered 
in  such  way  as  to  retard  freezing. 

Surface  Finish.  Tlie  top  surface  of  the  coping  must  be  formed  immedi- 
ately after  the  underlying  course  is  completed  and  before  this  course  takes 
its  initial  set.  The  top  surface  shall  be  formed  of  mortar  of  the  same 
proportions  and  of  the  same  kind  and  quality  of  cement  and  sand  as  that 
which  forms  the  matrix  of  the  concrete  and  shall  be  finished  by  cutting 
off  excess  with  a  straight  edge,  and  then  rubbed  smooth  and  hard  with  a 
float  by  skilled  sidewalk  finishers  or  men  equally  efficient.  The  facing  and 
'  coping  shall  show  a  smooth  dense  surface  without  pits,  irregularities  or 
blowholes  or  bubbles,  and  this  is  most  likely  to  be  secured  by  thorough  and 
systematic  ramming  and  rubbing.    The  edges  of  coping,  the  joints  of  sec- 
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tions  and  other  exposed  angles  of  structures,  must  be  beveled  or  rounded 
to  a  regular  curve  if  so  shown  on  the  plans  or  ordered  by  the  engineer. 

Concrete  under  Water.  Concrete  shall  never  be  laid  in  running  water  and 
shall  not  be  laid  in  still  water  nor  exposed  to  the  action  of  water  before 
setting,  except  with  special  permission  of  the  Engineer  and  then  in  such 
manner  as  may  be  specially  directed. 

STONE  PAVING. 

stone  paving  shall  be  laid  for  culvert  entrances  and  bottoms  and  out- 
lets and  at  such  other  places  where  it  may  be  shown  on  plans  or  where 
it  may  be  ordered  in  writing  by  the  Engineer,  within  the  limit  o^  amount 
shown  on  quantity  sheet  or  on  plans. 

The  paving  shall  be  formed  of  sound,  durable,  flat,  quarry  stone  laid 
on  edge  and  lengthwise  of  the  flow,  or  may  be  of  sound,  hard  cobble-stones 
if  so  shown  on  plans. 

Foundation  for  paving  shall  be  formed  of  sand  or  gravel  of  the  depth 
shown  on  plans,  which  shall  be  not  less  than  4  inches.  The  paving 
shall  be  formed  of  stone  not  less  than  6  inches  deep  or  as  shown  on  the 
plans  and  not  less  than  4  inches  wide  and  12  inches  long,  laid  to  break 
joints  at  least  4  inches.  Each  stone  must  be  full  depth  of  the  paving 
as  shown  on  plans 'and  the  joints  shall  be  filled  with  sand,  or  with  Port- 
land cement  mortar  as  specified  in  the  quantity  sheet. 

The  paving  shall  be  thoroughly  rammed  so  as  to  bring  each  stone  to  a 
firm  bearing  on  the  gravel  or  sand  and  all  to  a  uniform  surface  before 
filling  the  joints. 

COBBLE  GUTTERS. 

Cobble  gutters  will  consist  of  round  "  hardheads  "  of  a  quality  approved 
by  the  Engineer,  not  less  than  4  inches  in  diameter,  laid  with  close  joints 
to  grade  and  line,  upon  a  foundation  of  6  inches  in  depth  of  sand,  the 
whole  to  be  thoroughly  rammed  in  place.  Old  paving  stones  which  have 
become  cobbled  may  be  used.  Gobbles  shall  be  laid  in  a  thin  bed  of  Port- 
land cement  mortar  on  steep  "  grades  "  or  when  so  shown  on  the  plans. 

FLAGGING. 

All  flagging  shall  be  of  sound,  strong,  durable  stone,  of  a  quality  satis- 
factory to  the  Engineer  and  of  such  sizes  and  thickness  as  shown  on  plans 
and  as  may  be  required  to  span  the  different  culverts,  and  shall  have  a 
firm  bearing  of  at  least  9  inches  back  from  the  face  of  the  supporting  walls 
and  shall  be  laid  with  close  joints.  Slabs  of  concrete  with  embedded  metal 
may  be  used  if  so  shown  on  the  plans. 

BRIDGES. 

Abutments  shall  be  built  of  masonry  as  shown  on  plans.  Bridges  shall 
be  as  shown  on  the  plans. 
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EXISTING  CYCLE  PATHS  AND  FOOT  PATHS,  AND  SHADE  TREES. 

Wherever  a  cycle  path  or  foot-path  shall  have  been  constructed  along  the 
road  which  is  to  be  improved,  said  path  shall  be  recognized  by  the  con- 
tractor as  an  existing  and  important  work  which  shall  not  be  covered. 
Injured  or  obstructed  unless  the  location  is  such  that  such  path  cannot  be 
wholly  avoided.  Special  care  shall  be  used  to  avoid  injury  to  trees  along 
the  roadside. 

BOAD   INTERSECTIONS   AND  PRIVATE   DRIVEWAYS. 

These  shall  be  graded  as  shown  on  plans,  or  in  a  manner  which  gives 
free  access  to  the  road  and  is  satisfactory  to  the  Engineer. 

CROSSINGS  FOB  DRIVEWAYS. 

Crossings  of  ditch  at  roadside  shall  be  made  by  plank  bridges  formed 
of  spruce  or  hemlock  lumber,  or  as  shown  on  plans  or  on  quantity  sheet 

CULVERTS  BENEATH  DRIVEWAYS  AND   CROSSINGS. 

Where  the  side  ditches  must  be  carried  beneath  driveways  and  road 
crossings,  culverts  shall  be  built  of  the  size,  length  ^nd  materials  shown 
on  the  plans  and  shall  consist  of  cast  iron  pipe,  or  of  vitrified  pipe,  or  of 
concrete,  or  of  planks,  as  may  be  shown  on  plans  or  quantity  sheet,  and  as 
specified  for  "  underdrains  and  culverts." 

When  vitrified  or  cast-iron  pipes  are  used,  they  shall  be  laid  on  timber 
foundations  if  found  necessary.  Where  the  top  of  any  vitrified  drain  pipe 
comes  within  12  inches  of  the  subgrade,  the  pipe  shall  be  "  Double 
Strength  Culvert  Pipe,"  second  quality  free  from  defects  impairing  their 
strength.  The  method  of  laying  to  be  as  specified  for  "  underdrains  and 
culverts." 

The  back-filling  around  the  pipes  shall  be  thoroughly  tamped  under, 
around  and  over  the  pipes  and  the  driveways  and  road-crossings  left  in 
good  condition. 

Concrete  Culverts  shall  be  formed  of  first-class  Portland  cement  concrete 
made  as  specified  under  head  of  "  concrete  "  and  as  shown  on  the  plans. 

Plank  Culverts,  or  driveways,  shall  be  formed  of  spruce  or  hemlock 
plank  and  timl>er  of  approved  quality  and  as  shown  in  the  plans. 

STEEL   FOR   BRIDGES. 

Steel,  except  as  otherwise  provided  by  these  specifications,  shall  be 
made  by  the  acid  or  basic  open-hearth  process  and  shall  be  uniform  in 
character;  finished  material  shall  be  clean,  smooth,  straight,  true  to  shape, 
of  workmanlike  finish  and  free  from  defects. 

All  structural  shapes  shall  be  of  medium  steel.  All  rivets  shall  be  of 
soft  steel. 

Medium  Steel,  Test  pieces  cut  from  finished  material  shall  show  an 
ultimtHtf  styp»)5ftb  bt  not  less  than  sixty  thousand  (G0,000)  pounds  per 
squard  iisch  aiid  nM  more  than  sixty-eight  thousand  (68,000)  pounds  per 
square  inch,  an  elastic  limit  of  not  less  than  thirty-five  thousand  (35,000) 
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pounds  per  square  inch,  an  elongation  of  not  less  than  twenty-two  (22) 
per  cent,  in  eight  (8)  inches,  and  a  reduction  of  area  at  the  fracture  of  not 
less  than  forty  (40)  per  cent.  Medium  steel  shall  not  contain  more  than 
^ve  one-hundredths  (5-100)  of  1  per  cent,  of  sulphur. 

Acid  steel  shall  not  contain  more  than  six  one-hundredths  (6-100)  of 
1  per  cent,  and  basic  steel  shall  not  contain  more  than  four  one-hundredths 
<^4-100)  of  1  per  cent,  of  phosphorous.  It  shall  endure  bending,  at  eighty 
degrees  (80**)  Fahrenheit,  one  hundred  and  eighty  degrees  around  a  circle 
whose  diameter  is  equal  to  the  thickness  of  the  test  piece  without  signs 
of  cracking. 

Soft  Steel.  Test  pieces  cut  from  finished  material  shall  show  an  ulti- 
mate strength  of  not  less  than  fifty  thousand  (50,000)  pounds  per  square 
inch  and  not  more  than  fifty-eight  thousand  (58,000)  pounds  per  square 
inch,  an  elastic  limit  of  not  less  than  thirty  thousand  (30,000)  pounds  per 
square  inch,  an  elongation  of  not  lees  than  twenty-eight  (28)  'per  cent, 
in  eight  (8)  inches  and  a  reduction  in  area  at  the  fracture  of  fifty  (50) 
per  cent. 

Soft  steel  shall  not  contain  more  than  four  one-hundredths  (4-100)  of 
1  per  cent,  of  sulphur.  Acid  steel  shall  contain  not  more  than  five  one- 
fa  undredths  (5-100)  of  1  per  cent,  and  basic  steel  shall  contain  not  more 
than  three  one-hundredths  (3-100)  of  1  per  cent,  of  phosphorous.  It  shall 
endure  bending  as  specified  above  for  medium  steel  fiat  upon  itself  without 
signs  of  cracking. 

IRON    CASTINGS. 

Iron  castings  shall  be  made  of  the  best  quality  of  gray  iron  and  shall 
be  free  from  defects. 

WORKMANSHIP. 

All  workmanship  shall  be  first-class  in  every  particular. 

INSPECTION. 

All  material  and  workmanship  shall  be  subject  at  all  times  to  inspection 
and  acceptance  or  rejection  by  the  State  Engineer  and  Surveyor.  All 
structural  material  and  workmanship  shall  comply  with  the  bridge  speci- 
fications of  the  State  Engineer  and  Surveyor  for  the  year  1900. 

TIMBER    AND    PLANKING. 

Timber  and  planking  shall  be  used  as  shown  on  the  plans  and  as  directed 
by  the  Engineer.  Bridge  plank  shall  be  of  uniform  width  for  any  one 
structure  and  shall  be  not  less  than  10  inches  nor  more  than  12  inches 
wide.  All  timber  and  plank  shall  be  of  a  kind  shown  on  the  plans,  sound 
and  free  from  sap,  shakes,  bad  knots  or  decay,  and  acceptable  to  the 
Engineer. 

FENCING. 

Fences  shall  be  constructed  on  linos  given  by  the  Engineer,  in  accord- 
ance with  the  plans  and  these  specifications. 

Posts  shall  be  of  oak,  cedar,  chestnut,  or  other  wood  acceptable  to  the 
Engineer,  and  6  inches  square,  or  five  inches  in  diameter  at  the  smaller 
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end,  If  round,  after  the  bark  is  removed;  and  G\^  feet  long.  They  will  be 
notched  for  guard-rails,  and  sloped  on  top,  as  shown  on  plans.  Posts  will 
be  set  3  feet  into  the  ground  and  the  earth  firmly  tamped  around  them  in 
a  manner  satisfactory  to  the  Engineer.  They  will  be  placed  eight  feet 
apart  center  to  center. 

Guard  Rails  shall  be  of  spruce,  hemlock  or  other  wood,  acceptable  to  the 
Engineer,  and  of  the  form  and  secured  to  the  posts  as  shown  on  the  plans, 
in  a  workmanlike  manner,  satisfactory  to  the  Engineer. 

RAILING. 

The  railings  for  all  bridges  shall  consist  of  l^^-inch  or  2-inch  steel  or 
wrought-iron  pipe,  as  shown  on  plans,  with  railing  posts,  aqd  fittings, 
and  with  cast  iron  foot  pieces  securely  fastened  to  planking  with  lag 
bolts.  AIL  parts  must  be  thoroughly  painted  after  putting  in  place  with 
two  (2)  coats  of  approved  paint  of  some  well  known  brand,  dt^livered 
upon  the  work  in  unbroken  cans.  The  first  coat  shall  be  dark  and  the 
second  coat  shall  be  light  in  color,  so  as  to  enable  the  inspector  to  see 
that  each  coat  fully  covers  all  parts. 

CLEANING    OLD    CULVERTS. 

Old  culverts  must  be  thoroughly  cleaned  to  the  satisfaction  of  the  Engi- 
neer. 

SEEDING  SLOPES  AND  SHOULDERS. 

At  the  time  and  In  the  manner  directed  by  the  Engineer,  the  contractor 
shall  seed  the  shoulders  and  slopes  of  embankments  with  a  lawn  grass 
seed,  of  a  kind  and  quality  satisfactory  to  the  Engineer,  usiiig  not  less 
than  one  bushel  to  the  acre. 

CLAUSES    OF    GENERAL    APPLICATION. 

1.  The  plans  and  specifications  are  a  part  of  the  contract  and  will  be 
held  to  cover  any  and  all  work  that  could  be  reasonably  inferred  as  needed 
taking  the  two  together  for  a  complete  and  workmanlike  job.  Work 
shown  on  the  plans  and  not  mentioned  in  the  specifications  or  vice  versa 
will  be  done  the  same  as  if  shown  by  both,  when  and  where  required. 

2.  All  work  will  be  neatly  cleaned,  up  on  completion,  according  to  the 
Engineer's  directions,  and  be  left  in  a  neat  and  orderly  condition  ready  for 
use. 

3.  The  contractor  hereby  assumes  all  risks  and  liabilities  for  accidents 
or  damages  that  may  accrue  to  i>ersons  or  property  during  the  prosecu- 
tion of  the  work,  by  reason  of  the  negligence  or  carelessness  of  himself, 
his  agents  or  employees. 

4.  The  successful  bidder  shall  satisfy  the  State  Engineer,  before  the 
contract  is  awarded  to  him,  that  he  has,  or  will  promptly  provide  suitable 
and  proper  men,  and  all  tools  and  machinery  for  each  of  the  different 
kinds  of  work. 

5.  Should  any  work  be  required,  that  in  the  judgment  of  the  State 
Engineer  is  not  included  under  these  specifications,  or  not  covered  by  the 
prices  named  in  tlie  contract,  sucli  work  shall  be  done  pursuant  to  the 
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State  Enjfiueer's  written  direction,  after  the  price  therefor  shall  have  been 
agreed  upon,  and  no  extra  work  Avill  be  paid  for  unless  so  ordered. 

6.  The  right  is  reserved  to  make  sucli  changes  in  the  plans  or  specifica- 
tions as  may,  from  time  to  time,  appear  necessary  or  desirable,  and  such 
changes  shall  in  no  wise  invalidate  this  contract-  Should  such  changes 
be  productive  of  increased  cost  tv)  the  contractor,  a  fair  and  equitable 
sum  therefor,  to  be  agre<»d  upon  before  such  changed  work  sliall  have 
been  begun,  shall  be  added  to  the  contract  price,  and  in  like  manner 
deductions  shall  be  made.  Should  such  chang-t»s  make  no  increase  in  the 
total  quantities  of  work,  the  changes  shall  be  made  without  increased 
payment. 

7.  The  contractor  shall,  without  extra  compensation,  grade  a  safe,  proper 
and  workmanlike  connection  with  all  intersecting  public  or  private  roads 
or  driveways,  according  to  the  Engineer's  directions. 

8.  The  work  shall  progress  in  such  manner  and  at  such  time  as  the 
Engineer  may  direct. 

9.  All  material  which  may  be  rejected  shall  at  once  be  removed  from 
the  vicinity  and  replaced  by  material  of  approved  quality. 

10.  The  contractor  shall  give  his  constant  personal  attention  to  the 
work  while  it  is  in  progress,  or  he  shall  place  it  in  charge  of  a  competent 
and  steady  foreman  who  shall  have  authority  to  act  for  tbe  contractor, 
and  who  shall  l>e  acceptable  to  the  Engineer.  The  contractor  shall  at 
all  times  employ  a  sufficient  number  of  workmen  for  tlie  proper  x)erform- 
ance  of  tlie  several  works  which  he  shall  prosecute  to  full  completion 
in  the  manner  and  time  specified.  Any  workman  whom  tlie  liingineer 
may  deem  incompetent  or  unfit  for  duty  shall  be  at  once  discliarged. 

The  work  under  t'his  contract  shall  be  performed  by  the  contractor  and 
by  workmen  under  Jiis  immediate  superintendence,  and  not  l>y  a  sub- 
contract or  a  sub-contractor,  except  with  previous  written  consent  of  the 
Stilt e  Engineer. 

11-  Should  the  contractor  at  any  time  fail  or  refuse  to  comply  with  the 
these  specifications,  the  State  Engineer,  ten  days  after  giving  written 
notice  to  tlie  contractor,  may  purchase  necessary  materials  and  employ 
proper  workmen  and  perform  the  work;  the  cost  of  such  materials  and 
labor  being  deducted  from  the  contract  price,  as  tlie  State  Engineer  mny 
decide. 

12.  Wherever  the  word  "  Engineer  "  is  used  in  these  specifications,  it  is 
imderstood  to  mean  the  SUite  Engineer  and  Surveyor  or  his  representatives 
in  charge  of  the  work. 

commp:xceme.\t  of  wokk. 

Work  must  be  started  within  ten  dnys  after  the  signing  of  the  contract. 

COMPLETION    OF    WORK. 

All  i-oad  improvements  to  be  completed  by  October  15,  100. .  If  for  any 
cause  the  entire  contract  cannot  be  completed  by  October  15th,  the  work 
shall  be  arranged  so  that  it  may  be  closed  by  that  date,  bringing  the  top 
course  up  within  25  feet  of  the  end  of  the  lower  course  and  then  left  to  be 
completed  the  following  season. 

SPECIAL. 

The  contractor  shall  conform  to  the  provisions  of  Chapter  115  of  the 
Laws  of  1898,  Chapter  415  of  the  Laws  of  1897,  444  of  the  Laws  of  1897 
and  567  of  the  Laws  of  1899,  relative  to  the  Labor  Law  and  to  the  assign- 
ment and  subletting  of  contracts. 
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INSTRUCTIONS   TO  BIDDERS. 

1.  Bids  will  be  made  upon  the  blank  form  which  follows  these  specifica- 
tions, which  specifications  with  the  original  bid  will  be  attached  to  and 
form  a  part  of  the  contract 

2.  Each  bid  shall  be  accompanied  by  a  New  York  draft  or  a  certified 
check,  payable  at  sight  to  the  oixier  of  the  State  Engineer  and  Surveyor 
for  5  per  cent,  of  the  amount  of  the  proposal;  which  check  shall  be  held 
until  the  execution  of  the  contract. 

The  successful  bidder  who  fails  to  enter  into  contract  will  foffeit  his 
check. 

When  the  contract  has  been  made,  the  various  checks  will  be  returned 
to  the  bidders  who  deposited  them. 

3.  The  successful  bidder  must  furnish  a  bond  for  the  faithful  perform- 
ance of  the  work  as  provided  by  Jaw^;  such  bond  to  be  for  half  the  amount 
of  the  contract,  and  with  sureties  and  in  form  satisfactory  to  and  approved 
by  the  State  Engineer. 

4.  Each  signature  to  proposals,  guarantees,  contracts  and  bonds  shall  be 
written  out  in  full,  and  each  signature  to  guarantees,  contracts  and  bonds 
shall  be  attested  by  a  witness  and  shall  have  affixed  an  adhesive  seal. 

5.  The  place  of  residence  of  every  bidder  and  post-office  address,  with 
county  and  state,  must  be  given  after  the  signature. 

6-  One  copy  of  the  advertisement  as  published  must  be  securely  attached 
to  and  will  be  considered  as  forming  a  part  of  each  proposal. 

7.  All  blank  spaces  in  the  proposal  and  bond  must  be  filled;  and  the  addi- 
tion In  writing  of  any  condition,  limitation  or  provision  will  be  liable  to 
render  the  propos;il  informal  and  to  cause  its  rejection. 

8.  No  bids  will  be  received  after  the  time  set  for  opening  them. 

9.  The  State  Engineer  and  Surveyor  reserves  the  right  to  reject  any  or 
all  bids,  and  to  disregard  the  proposal  of  any  falling  contractor. 

10.  Bidders  are  invited  to  be  present  at  the  office  of  the  State  Engineer 
and  Sui*veyor  in  Albany  when  the  bids  are  opened. 


Quantities. 


ENGINEER'S   ESTIMATE  OF   QUANTITIF:S. 

•  Acres  grubbing  and  clearing. 

.Cubic  yards  excavation  of  all  kinds  (including  earth  and  rock), 

of  which  there  may  be  used  about cubic  yards  to 

form cubic  years  of  embankment  rolled  in  place. 

Cubic  yards  embankment  rolled  in  place,  requiring 

cubic  yards,  of  which cubic  yards  may  be  obtained 

in  the  excavation  of  all  kinds,  including  earth  and  rock. 

Cubic  yards  bi-oken macadam  rolled  in  place. 

.Cubic  yards   broken macadam  top  rolled  in  place. 

Cubic  yards  extra  broken In  piles  for  mainte- 
nance, loose  measurement 

Cubic  yards screenings  in  place,  loose 

measurement. 

Cubic  yards screenings  in  place,  loose 

measurement 

Cubic  yards clean  sand  in  place,  loose  measurement 

Cubic  yards  extra screenings  in  piles  for 

maintenance,  loose  measurement 

.Cubic  yards  first-class  Portland  cement  concrete. 
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Quantities. 

Cubic  yards  third-class  masonry  in  Portland  cement  mortar.* 

Square  yards  paving Joints. 

Square  yards  Telford  base. 

Square  yards  cobble  gutter. 

Square  feet inch  stone  flagging  in  place. 

Linear  feet inch  cast  iron  pipe  (for  side  drains  laid  in  place 

complete). 
Linear  feet Indi  cast  iron  pipe  (for  culverts  laid  in  place 

complete). 
Linear  feet inch  cast  iron  pipe  (for  culverts  laid  in  place 

complete). 
* Linear  feet Inch  cast  iron  pipe  (for  culverts  laid  in  place 

complete). 
Linear  feet  12-inch  cast  iron  pipe  (for  culverts  laid  in  place 

complete). 
Linear  feet  16-inch  cast  iron  pipe  (for  culverts  laid  in  place 

complete). 
Linear  feet  IS-inch  cast  iron  pipe  (for  culverts  laid  in  place 

complete). 
Linear  feet  5-inch  vitrified  pipe  (for  underdrains  laid  in  place 

complete). 
Linear  feet? inch  vitrified  pipe  (for  culverts  laid  in  place 

Complete). 
Linear  feet inch  vitrified  pipe  (for  culverts  laid  in  place 

complete). 
Linear   feet   12-lnch  vitrified  pipe  (for  culverts  laid  in  place 

complete). 
Linear   feet   15- inch  vitrified  pipe  (for  culverts  laid  in  place 

complete). 
Linear   feet   18-inch   vitrified  pipe   (for  culverts  laid  in  place 

complete). 
Linear  feet inch  porous  tile  (for  sub-drains  laid  in  place 

complete). 
• Pounds  steel  beams,  channels  and  structural  shapes,  and  spikes 

and  nails,  in  place  complete. 

Feet  b.  m.  oals  timber  and  plank  In  place  complete. 

Feet  b.  m.  spruce  or  hemlock  timber  and  plank  in  plact-  com- 
plete. 

Feet  b-  m.  yellow  pine  timber  and  plank  in  place  complete. 

..:......  :Bods  fencing  in  place  complete. 

Linear  feet  1^-inch  gas  pipe  railing  in  place  complete. 

Linear  feet  2-inch  gas  pipe  railing,  in  place  complete. 

Gleaning  old  culverts. 

Acres  seeding  slopes  and  shoulders. 


Note. — It  Is  estimated  that  the  following  approximate  quantftles  of 
crushed  stone  and  screenings  will  be  required  to  form  the  roadway,  rolled 
In  place  as  above  stated;  the  surface  of  the  macadamized  roadway  being 
equal  to  about square  yards. 
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Broken  stone,  loose  in  bins,  for  base cubic  yards. 

Broken  stoue,  loose  in  bin,  for  top cubic  yards. 

Screenings  for  filler  for course,  loose  in  bin, 

cubic  yards. 

Screenings  for  filler  for .course,  loose  in  bin, 

cubic  yards. 

It  is,  however,  distinctly  understood  tliat  the  contractor  must  satisfy 
himself  regarding  the  conditions  governing  all  the  work  to  be  done,  as  to 
the  nature  and  extent  of  all  the  materials  required  to  make  the  work  con- 
form, in  all  respects,  to  the  plans  and  specifications,  it  being  further  dis- 
tinctly understood  that  the  State  Engineer  does  not  guarantee  the  correct- 
ness of  the  quantities  above  stated,  although  care  has  been  taken  in  pre- 
paring same,  and  that  whether  these  quantities  are  increased  or  diminished 
no  sum  will  be  paid  therefor  in  excess  of  the  lump  sum  named  in  the 
contract,  unless  the  plans  or  specifications  shall  have  been  changed  as  pro- 
vided for  in  the  "  General  Clauses  "  of  this  specification. 

Proposal. 

Road  No 

State  of  New  York. — Highway  Improvement. 


Chapter  115,  I>aws  of  1808. 


To  the  State  Engineer  and  Surveyor  of  the  State  of  New  York: 

The  undersigned,  resident. .  of  the  of  ,  hereby 

propose. .  to  improve,  in  accordance  with  the  plans,  and  with  the  specifi- 
cations hereto  attached miles  of  the  public  highway  known  as  the 

road  No ,  for  the  sum  of dollars 

($ ),  said  sum  to  be  in  full  compensation  for  all  services,  labor 

materials  and  appliances  required  to  complete  said  work  according  to  the 
meaning  and  intent  of  said  plans  and  specifications.  In  case  extra  work 
shall  be  required  by  the  State  Engineer,  it  will  be  done  for  the  unit  prices 
here  given  for  the  item    named. 


Excavation,  per  cubic  yard 

Telford    base    of    local    stone,   per 

square   yard 

Paving,  per  square  yard 

3d  class  masonry,  per  cubic  yard. . . 


1st  class  Portland  cement  concrete, 
per  cubic  yard 

Fencing,  per  rod 

Spruce  Or  hemlock,  in  place,  com- 
plete, per  1,(KX)  ft.  b.  m 


On  acceptance  of  this  proposal  for  said  work,  do  hereby  bind .•>... 

to  enter  into  written  contract,  when  required,  with  the  said  State  Engineer 
and  Surveyor,  and  to  give  the  required  bond  and  surety  to  perform  said 
work  for  the  consideration  above  named. 

Dated 190. . 


Legal  name  of  person,  firm  or  corporation. 

by 

signature  of  party  authorized  to  algn. 
The  P.  O.  address  of  the  bidder  is 
street. 

city  and  State. 

i 
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REPORT  OF  CEMENT  TESTS. 
State  Hall,  Albany,  N.  Y.,  October  1,  1901. 
Hon.  Edward  A.  Bond,  State  Engineer  and  Surveyor: 

Sir: — I  have  the  honor  to  submit  the  following  report  of  the 
work  of  the  cement  testing  laboratory  of  your  Department  for 
the  fiscal,  year  ending  September  30,  1901. 

This  work  has  been  principally  routine  work  although  some 
special  tests  have  also  been  made.  The  requirements  are  given 
on  page  36  of  this  volume. 

There  have  been  submitted  to  this  Department  during  this 
past  year  215  lots,  consisting  of  a  total  of  2,647  samples.  These 
have  been  given  a  total  of  5,488  tests  for  tensile  strength. 
With  the  exception  of  110  tests,  which  were  made  of  neat 
cement,  the  briquettes  were  made  up  in  the  proper  proportions 
of  cement  and  standard  crushed  quartz  sand,  according  as  the 
cements  were  Portland  or  natural  cements.  The  number  of 
tests  made  show  an  increase  of  73  per  cent,  over  the  work  of 
last  year.  This  increase  is  due  largely  to  the  increased  use  of 
concrete  upon  State  works. 

The  work  done  includes  a  large  number  of  tests  made  for  the 
State  Architect  and  for  municipal  work.  For  the  State  Archi- 
tect 57  lots  of  a  total  of  541  samples  have  been  given  1,090  tests 
for  tensile  strength.  As  compared  with  last  year,  these  figures 
show  an  increase  of  26  per  cent. 

Each  lot  of  samples  submitted  were,  in  addition  to  the  tests 
for  tensile  strength,  given  tests  for  fineness  of  grinding  and  for 
initial  and  hard  set. 

The  number  of  hot  water  tests  made  is  much  larger  than  the 
number  made  in  previous  years  and  the  practice  now  is  to  make 
the  test  for  each  lot  of  samples  received. 

Of  the  samples  submitted,  12  lots  with  a  total  of  156  samples, 
were  rejected  because  they  took  their  initial  set  too  quickly;  3 
lots  with  a  total  of  16  samples  were  rejected  for  showing  very 
irregular  and  low  tensile  strength;  1  lot  of  10  samples  which 
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failed  to  pass  the  seven-day  test  satisfactorily  passed  the 
twenty-eight-day  requirements  and  was  then  accepted;  1  sample 
representing  9  barrels  was  rejected  for  very  low  tensile  strength, 
and  1  lot  with  15  samples  was  rejected  for  failure  to  stand  the 
hot  water  test.  • 

The  number  of  brands  represented  by  the  samples  received 
remains  about  the  same  as  last  year  although  several  brands 
new  to  this  laboratory  were  among  those  received.  The  brands 
tested  were:  19  American  Portland,  13  American  natural,  and 
1  American  Puzzolan  (or  slag)  cements. 

The  special  tests  inaugurated  a  year  ago  for  the  results  of 
freezing  cement  mortar  and  of  the  use  of  a  salt  solution  in  such 
mortar  were  completed  this  year,  and  one  new  set  of  tests  made 
and  treated  in  a  similar  manner  was  started.  These  tests  were 
started  in  March,  1900,  and  advantage  was  taken  of  all  the 
freezing  weather  which  then  occurred.  The  Portland  cements 
used  were  from  samples  taken  from  cement  delivered  for  use 
on  work  then  in  progress,  and  the  sand  was  natural  sand  taken 
likewise  from  the  sand  delivered  upon  that  same  work.  The 
natural  cement  was  taken  from  five  barrels  at  a  warehouse  in 
Albany,  and  the  sand  was  taken  from  a  lot  which  was  from  the 
Patroon's  sand  bank,  Albany,  N.  Y.  The  method  of  treating 
the  briquettes  was,  as  far  as  possible,  the  same  as  would  have 
been  given  the  mortar  in  the  natural  course  of  construction. 
As  soon  as  the  briquettes  were  made  up  one-half  were  put  out- 
side and  allowed  to  freeze,  and  the  other  half  were  kept  inside 
and  under  a  damp  cloth.  Results  were  thus  obtained  giving  the 
offeet  on  mortar  mixed  with  the  salt  solution  and  not  frozen,  as 
well  as  that  which  was  frozen.  Care  was  taken  that  those 
briquettes  which  were  placed  outside  were  kept  from  the  sun's 
rays,  just  as  the  mortar  would  be  kept  during  construction  by 
the  continual  addition  of  wo^^k  over  it.  During  the  period  of 
<*xpo8ure  a  record  of  the  temperature  was  kept,  and  thus  it 
became  possible  to  note  how  many  times  the  mortar  became 
frozen  and  thawed.  At  about  the  same  time  as  the  water  was 
let  into  the  canal  all  these  briquettes  were  put  in  water  and 
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were  kept  there  for  the  remaining  time  of  the  test.  The  results 
of  the  first  series  of  tests  were  completed  in  March,  1901.  The 
results  of  the  set  of  tests  started  in  February,  1901,  are  not 
complete  but  are  published  with  the  rest  as  far  as  obtained. 
.The  accompanying  tables  best  show  these  results.  It  should  be 
stated,  however,  that  the  very  high  results  shown  in  some  of 
the  twenty-eight-day  results  were  due  to  the  briquettes  being 
broken  while  frozen.  Each  of  the  results  given  is  the  average 
of  five  briquettes. 

In  February,  1901,  some  concrete  blocks  were  made  and  put 
outside  to  freeze.  These  blocks  were  6-inch  cubes  and  were 
made  up  of  concrete  mixed  in  the  proportion  of  1  part  Portland 
cement,  2^  parts  natural  sand,  and  5  parts  broken  stone.  The 
following  were  the  percentages  of  salt  solution  used  in  mixing 
up  each  set  of  blocks:  None,  10,  20,  30,  40,  50  and  60.  Two 
blocks  were  made  in  each  set  and  as  soon  as  moulded  were  put 
outside  in  the  freezing  weather.  One  other  set  was  also  made. 
This  latter  was  made  up  of  heated  water  and  sand  and  was 
mixed  up  and  put  in  the  moulds  out  in  a  temperature  of  18°  F. 
The  water  was  at  175°  F.  and  the  sands  at  200°  F.  when  used. 
All  of  these  blocks  have  been  left  outdoors  and  exposed  to  the 
prevailing  weathers.  No  signs  of  disintegration  are  apparent 
in  any  of  them  as  yet,  the  corners  and  edges  remaining  sharp 
and  hard.  .     . 

A  brief  description  of  the  method  used  in  making  the  tests  in 
this  laboratory  will  probably  make  the  results  of  the  tests  much 
better  understood  as  well  as  more  easily  comparable  with  the 
results  obtained  in  other  testing  laboratories.  The  method  is  as 
follows: 

Sampling,  After  the  cement,  proposed  to  be  used  upon  any  contract 
work  of  the  State,  has  been  delivered  and  well  stored,  the  engineer  in 
charge,  or  his  representative,  takes  one  sample  from  every  tenth  barrel  of 
cement  or  from  the  equivalent  of  the  tenth  barrel  when  packed  in  sacks. 
Each  sample  fills  a  three-inch  cubical  tin  box;  and  each  is  properly  marked 
with  its  number,  the  brand  of  the  qement,  the  work  upon  which  It  is  to 
be  used,  and  the  date  of  sampling.  The  tin  boxes  are  then  packed  in 
wooden  cases  made  expressly  for  the  purpose  and  each  capable  of  holding 
ten  tin  boxes.    These  cases  are  then  sent  by  express  to  this  laboratory. 
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Upon  receipt  here  a  portion  of  every  sample  is  taken  end  these  portions 
are  thoroughly  mixed  into  a  large  general  sample.  From  this  mixed 
sample  is  taken  the  cement  used  in  making  the  tests  for  fineness,  setting 
qualities,  and  soundness. 

Fineness,  The  tests  for  fineness  consist  of  weighing  on  a  scale  capable 
of  weighing  to  one  ten-thousandth  part  of  a  pound  a  certain  amount  of 
the  cement  This  is  carefully  sieved  through  standard  sieves  of  2,G00  and 
10,000  meshes  to  the  square  inch.  The  residue  is  weighed  and  the  per- 
centages thus  obtained.  Ninety-five  per  cent  of  the  cement  must  pass  the 
2,500  mesh  sieve  and  90  per  cent,  must  pass  the  10,000  meeh  sieve. 

Neat  pats.  From  the  mixed  sample  enough  is  also  taken  to  make  thbee 
pats.  This  is  mixed  up  into  a  stiff  paste  by  adding  from  20  to  25  per 
cent,  by  weight  of  water  to  Portland  cements  and  from  30  to  33  per  cent, 
to  natural  cements.  After  being  thoroughly  trowelled  this  paste  Is 
moulded'  into  three  pats  on  glass  plates  about  three  inches  by  four  inches 
in  size.  These  pats  are  about  one-half  inch  thick  in  the  center  and 'are 
drawn  out  to  thin  edges. 

Setting  quaZities,  As  soon  as  made,  the  neat  pats  are  placed  in  a  moist- 
air  cabinet  and  allowed  to  take  their  set.  One  pat  is  examincil  from 
time  to  time,  and  when  it  will  hold  the  one-twelfth-inch  wire  loaded  to 
one-quarter  pound  and  the  one-twenty-fourth-inch  wire  loaded  to  one 
pound  without  an  appreciable  indentation  the  initial  and  hard  sets  are 
respectively  noted.  To  be  accepted,  Portland  cements  must  not  take  an 
initial  set  in  less  than  25  minutes,  or  natural  cements  In  less  than  15 
minutes.  The  time  is  estimated  from  the  moment  of  adding  the  water 
to  the  cement. 

Soundness,  When  the  pats  are  fully  hardened,  one  is  kept  in  the  steam 
of  water  at  125  degrees  Fahr.  for  an  hour  and  is  then  put  into  the  hot 
water.  This  is  the  "hot  water  test";  and  if  the  pat,  after  remaining 
for  24  hours  in  water  maintained  at  125  degrees  Fahr.,  shows  no  sign 
of  blowing  or  cracking,  it  is  reported  as  "  Good."  The  other  pats  are 
given  normal  air  and  water  tests  by  being  kept  respectively  in' air  and 
water  maintained  at  from  60  to  70  degrees  Fahr. 

Tensile  strength.  Mortar,  For  the  tests  for  tensile  strength,  each 
sample  is  gauged  separately  with  its  proper  proportion  of  standard 
< -rushed  quartz  sand — 1  part  of  Portland  cement  to  3  parts  of  sand, 
or  equal  parts  of  natural  cement  and  sand,  parts  by  weight.  As  each 
sample  is  thus  gauged  it  is  put  into  a  small  pan  and  each  is  kep:  in  the 
order  of  its  number  so  that  the  samples  will  not  lose  their  Identity.  Elach 
separate  sample  of  cement  and  sand  is  thoroughly  mixed  dry  and  then 
from  10  to  12^4  per  cent,  by  weight  of  water  is  added  to  Portland  cements 
and  from  16  to  17^^  per  cent,  by  weight  to  natural  cements.  The  per- 
centage used  is  such  as  will  give  a  stiff  mortar  which  will  show  up  water 
when  the  trowel  is  drawn  heavily  over  it  This  mortar  is  thoroughly 
trowelled  and  is  then  put  into  the  moulds. 

Briquettes.  The  mould,  which  is  of  brass  and  of  the  standard  form 
adopted  by  the  American  Society  Civil  Engineers,  is  first  filled  with  loose 
mortar  and  this  is  carefully  compacted  by  pressing  down  with  the  thumbs 
protected  by  rubber  gloves.  More  loose  mortar  is  placed  In  the  mould 
and  is  pressed  down  as  before.    This  makes  about  three-quarters  inch 
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of  mortar  In  the  mould,  having  been  placed  in  about  three-eighths-inch 
layers.  The  top  layer  is  placed  by  striking  a  further  addition  of  loose 
mortar  with  the  back  of  the  trowel.  The  briquette  is  then  struck-off 
even  with  the  top  of  the  mould.  Two  briquettes  are  made  from  each 
sample. 

Treatment.  As  soon  as  made,  the  briquettes  are  'placed  upon  plates 
of  glass  and  are  placed  in  the  moist-air  cabinet,  care  being  taken  to  keep 
them  in  their  order  so  as  to  still  retain  theip  identity.  After  the  mortar 
has  hardened,  the  briquettes  are  removed  from  the  moulds  and  replaced 
in  the  cabinet.  Twenty-four  hours  after  gauging,  they  are  marked  with 
a  number  which  is  given  to  each  briquette  consecutively  as  each  is  made 
and  are  immersed  and  kept  in  water  maintained  at  a  temperature  of  about 
60  to  70  degrees  Fahr. 

Breaking.  On  the  seventh  day  after  gauging,  the  first  test  for  tensile 
strength  is  given,  and  21  days  later,  or  on  the  twenty-eighth  day  after 
gauging,  the  second  briquette  of  each  sample  is  broken  for  tensile  strength. 
A  new  Fairbanks  cement  testing  machine  with  all  the  latest  improve- 
ments is  used  to  obtain  these  results. 

All  the  operations  are  conducted  by  myself  alone,  so  that  there  is  per- 
fect uniformity  in  the  treatment  of  all  the  samples. 

Strength.  Tortlaud  cements,  mixed  as  described,  must  show  an  average 
of  at  least  125  pounds  per  square  inch  in  tensile  strength  in  7  days  and 
an  average  of  at  least  220  pounds  per  square  inch  in  28  days.  Natural 
cements,  mixed  as  described,  must  show  a  tensile  strength  of  an  average 
of  at  least  65  pounds  per  square  inch  in  7  days  and  an  average  of  at 
least  150  pounds  per  square  inch  in  28  days. 

Ikcat  briquettes.  Tests  for  tensile  strength  of  neat  briquettes  are  seldom 
made,  as  the  practice  of  this  department  is  to  place  the  greater  depend- 
ence upon  the  mortar  tests.  Whenever  they  are  made,  however,  they 
are  made  and  treated  in  a  manner  similar  to  that  given  mortar  briquettes; 
excepting,  of  course,  that  a  greater  percentage  of  water  is  used — usually 
being  about  one  per  cent,  less  than  that  used  in  gauging  for  the  neal 
pats  of  that  particular  lot  or  brand.  Neat  briquettes  of  Portland  cement, 
so  made,  must  show  an  average  of  at  least  400  pounds  per  square  inch 
in  tensile  strengt^i.  Neat  briquettes  of  natural  cement,  made  as  are 
mortar  briquettes,  and  kept  in  moist  air  2  hours  and  then  Immersed 
in  water  for  22  hours  must  show  an  average  of  at  least  60  pounds  per 
square  inch  in  tensile  strength. 

All  results  obtained  at  tbe  end  of  the  7-day  tests  are  submitted 
to  Mr.  William  Pierson  Judson,  Deputy  State  Engineer,  and  the 
lots  are  accepted  or  rejected  by  him  according  as  the  results  show 
that  the  cement  passes  or  fails  in  the  tests. 

Very  respectfully, 

R.  S.  GREENMAN, 

In  charge  of  cement  tests. 


J12; 


liKi'hii't  OF  WtMZ  Engineer. 


9««««9«^2222     «is«a         «3e«aas5 


I 


i 


.'J 

\ 

V 


I 


'3  i  ?» 


«t ««;  vv  •»  » . 

I  •  a  ^  ^  ^ 
0- f,  f,  It, ',', 


—  «»«•  —  •» 

^«  71 99  as  e9 


—    -  ^  .- 


3 

i 


y", 

e5 


S 


»4 


*t 


5 


S 


*i.f 


Jifcl 


paun 


I 


'{MM  1 1 

ja)«M  i|N(i.ijf 


•)«ti|  \i\  \\\t\\\Y\ 


lllttlllilil  |MIII  imtIN  .(4p  JO 

lilltitiM  III  tiUK».iit,|     paHii  juiVj^ 

''mHlrtM   Vq  ll).lll4l) 
lUdllldO  il)    |ltlMN     |0     lt«i)M»dOJ,| 


1« 

\ 

.1 


K 


r» 


.*        *  • 

S    .  »  .:  % 

'  a 

»       .*  * 

V  ^  r  -^^ 


•;»  V^  *•  ^  A 

o  ^  *•  a  9» 

'riui 

•rt  Ti  oe  ^'<-»" 

225 

«  ••  i-  •-■^  rfi  {-  2  X  « 

Ok ''91  X  lA  ^  «  71  «0  m' 

sssssS 

i-iv^ctasMeo 

522 

ill 

»2  «  • 

^  *  « 

§Ss§gs§ii 

^isiiS 

Xr'-nopoO'^^r^ 

s^ssis 

«fl  CO  r*  I'-  — '  x  CO  r-  o 

^lisIS 

S  S  S  '^••o'o 

•  • 

•  ■      • 

sss 

A   0      *      *      *      * 

•o-^ 

BBS 

aaa 

W4 

09«0I 

-'-a 

m«>  A«-it«^ 

A  (DA 

l>aQeo«9  0kr^ 

ST 

f-4 

1^ 

w« 

^_ 

^m 

^a 

•ti 

n 

*• 

•• 

1 

D 
M 

'A 

0 

•     2 

0 

la 

• 

• 
• 
• 

• 

t 
• 

o  • 

« 

>H 

• 
• 
• 

a 

• 

tH 

5   ; 

1 

■ 

«   '• 

a 

;2 

i 

. 

S 


CM 


r» 


^'^  ^  .    4 


JJ 


:'.'"' 

* 

1    \ 

•* 

*  *  ^ 

1      » 

4        % 

,.*'*' 

V 

*,    * 

>i 

K'"^       " 

\ 

V 

1 

'I 

1 

^ 
^ 


^^       ^ 

a^ 

$ 

s 

■ 

m    - 

« 

's    I 

3 

« 

£  « 

a 

^ 

■^ 

* 

^ 

-f 

i 

a 

< 

^ 

Report  of  Cement  Tests. 


113 


«MC<e«e4M  eOMMMMC* 


SssSs    ^'^saa  : 


^»  lA  CO  40  CO  Ot 


09  00  CO  CO 


00  <0  ^  «  t^  44 


00  lO  00  CT  V  tC 


"iS  — oiS'^ 


001 


fHCOr^^CI 


•-•Me«e»eoco 


'sSI§§ 


a»  >«  C«  K)  OD  (-I 

oeoc^  «'^« 
iH^c^eoooeo 


•^  (DC  M(DO»i 


CO  ^t»  00  lO  80 

Mtfieoco^ 


4B  9     •     *     •      • 

e*ooo»«aft^ 


&*^8  8  S  eS 
C'flOOO  to  tt  ^ 


,^ 

•a 

e« 

w^ 

«^ 

w* 

CM 

00 

•o 

•O 

ua 

ua 

«B 

CO 

C« 

m 

^ 

^ 

a 

m 


s 


flu 


s 


s 


N 


CI 


? 


? 


8  = 


a 

I 

a 
"3 

a 


fl 
&> 


e 
o 

0 

«^ 

9 

.a 


s 

• 


d 

•c 


8 


Report  of  Charles  Wyeth,  Surveyor  of  Oyster  Lands 
Under  the  State  Engineer  and  Surveyor  of 

New  York. 


October  1,  1901. 

To  Edward  A.  Bond,  State  Engineer  and  Surveyor  of  the  Sta4e  of 
Neiv  York: 

Sir — I  have  the  honor  to  present  the  following  report  of  my 
work,  surveying  and  mapping  lands  under  water  of  the  State  of 
New  York  for  shellfish  culture,  and  preparing  the  necessary 
papers  connected  therewith  for  the  fiscal  year  ending  October 
1,  1901. 

My  work  of  the  past  year  under  your  Department  and  the 
direction  of  Superintendent  of  Shellfisheries,  Hon.  B.  F.  Wood, 
has  been  in  continuation  and  pursuance  of  the  oyster  surveys 
initiated  by  the  Hon.  Eugene  Blackford  in  1887,  and  carried  for- 
ward by  each  successive  shellfish  commissioner  to  the  present 
time. 

During  the  past  year  we  have  received  137  applications  for 
oyster  grounds,  of  which  136  were  for  leases  and  the  remaining 
one  for  a  franchise  of  29  acres.  The  total  acreage  covered  by 
these  applications  is  2,467  or  nearly  four  square  miles.  These 
grounds  are  in  addition  to  those  heretofore  cultivated  under 
lease  from  the  State  and  are  located  in  Long  Island  Sound, 
Jamaica  Bay,  Raritan  Bay,  Hempstead  Harbor  and  Manhasset 
Bay.- 

Upon  to  October  1,  1900,  there  were  4,671  acres  under 
lease  and  19,976  acres  under  franchise  from  the  State.  At 
the  present  date,  December  1,  1901,  there  are  under  lease 
6.055  acres,  and  under  franchise,  20,005  acres — together  held 
by   about   2,000  applicants.      Not   included  in    this   total  are 
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1,054  acres  applied  for  under  66  applications  and  lying,  8  in 
Hempstead  Harbor  and  58  in  Manhasset  Bay.  The  town  of 
North  Hempstead  is  contesting  the  right  of  the  State  to  lease 
oyster  ground  in  these  waters.  One  piece  has  been  leased  in 
Hempstead  Harbor  after  opinion  by  the  Attorney-General  favor- 
able to  the  State.  The  disposition  of  this  case  by  the  Courts  will 
apply  to  all  the  others.  I  have  been  unable  to  obtain  sufficient 
data  from  Washington  to  survey  the  oyster  grounds  in  Manhas- 
set Bay  and  Hempstead  Harbor,  and  although  we  have  had  67 
applications  I  have  been  informed  that  there  are  probably  three . 
times  as  many,  all  told,  who  are- awaiting  the  decision  of  the 
Courts  before  applying  in  the  above  localities.  Under  these  ap- 
plications there  will  be  added  to  our  present  coast  line  approxi- 
mately 25  miles,  along  which  it  will  be  necessary  to  have  signals 
built  and  located.  I  have  calculated  thfit  we  should  have  an  ap- 
propriation of  at  least  $2,000  in  addition  to  the  regular  amount 
appropriated  for  this  purpose  if  we  are  to  undertake  this  work 
next  summer.  The  Commission  have  also  granted  applications 
for  oyster  ground  in  the  East  river  near  College  Point,  where 
it  will  be  necessary  to  locate  new  signals  to  enable  me  to  locate 
the  grounds.  This  work  will  also  require  the  use  of  a  steamer 
to  cross  backward  and  forward  in  making  triangulations.  I 
have  been  informed  from  many  sourc(^s  that  notwithstanding 
the  large  yearly  increase  of  oysters  produced  that  the  demand 
keeps  pace  with  the  production.  This  is  borne  out  by  applica- 
tions received  for  new  grounds  which  were  greater  in  the  last 
fiscal  year  than  in  that  preceding  and  this  has  been  the  case  for 
several  years  past. 

Respectfully  submitted  by 

Charles  Wyrtii, 
^urrcyoi'  of  Oyster  Lands^ 


Report  of  Land  Bureau  of  the  State  Engineer 

Department. 


Albany,  N.  Y.,  October  1,  1901. 
Hon.  Edward  A.  Bond,  f^tate  Engineer  and  Surveyor: 

Sir — I  have  the  honor  to  present  herewith  a  report  on  the 
various  matters  pertaining  to  the  Land  Bureau  of  your  office  for 
the  fiscal  year  ending  September  30,  1901. 

During  the  fiscal  year  the  Commissioners  of  the  Land  Office 
have  applications  for  grants  of  land  under  water  which  are 
referred  to  this  Department  for  examination  and  report,  as  are 
also  a  large  number  of  miscellaneous  matters  relating  to  State 
lands.  These  matters  require  careful  inspection  and  naturally 
consume  a  great  deal  of  time. 

The  majis  and  papers  are  examined  to  delermine  their  cor 
riHtiu^ss  aiul  proper  form,  both  from  an  engineering  standpoint 
and  to  insure  their  conformity  to  the  rules  and  regulations  of 
tlie  Land  Office. 

In  some  cases  it  is  also  necessary  to  visit  and  inspect  the 
locations  of  the  proposed  grants  to  decide  as  to  the  advisability 
of  making  the  grants  on  the  lines  of  the  application,  or  if 
necessary  to  have  them  modified. 

It  is  also  at  times  deemed  advisable  to  deny  some  of  these 
applications  on  account  of  interference  with  navigation,  with 
the  rights  of  adjoining  owners,  or  the  rights  of  the  public. 

There  have  been  recteived  during  the  past  year  55  applications 
for  land  under  water,  situated  in  tin?  following  counties: 
Queens,  IG;  Rensselaer,  14;  Kichmond,  9;  Erie,  3;  Onondaga,  2; 
SulTolk,  2;  (Ireene,  2;  Kings,  2;  and  one  each  in  Albany,  Clinton, 
Columbia,  Ulster  and  Washington  counties. 
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Seventeen  of  the  applicationns  wore  for  the  purposes  of  com 
merce  and  the  remaining  for  restricted  beneficial  enjoyment. 
Four  of  the  applications  are  now  being  considered;  but  one 
application  during  the  past  rear  has  been  contested  or  had 
remonstrances  filed  against  it,  and  hearings  have  been  neces- 
sary to  determine  the  rights  of  the  several  interested  parties 
and  to  report  the  outcome  to  the  Commissioners  of  the  Land 
Office. 

The  State  Engineer  and  Surveyor  has  sold  at  public  auction 
all  of  those  unappropriated  lands  of  the  State  which  have  been 
ordered  to  be  sold  by  the  Commissioners  of  the  Land  Office. 
Nearly  all  of  the  lands  sold  were  acquired  through  the  Comp- 
troller's tax  sales. 

The  records  of  the  office  show  that  there  were  held  during 
the  year  15  public  auctions,  at  which  59  parcels  of  land  were 
'sold.  The  sum  of  |8,095.o7  w-as  realized  therefrom.  The  lands 
sold  were  in  11  counties  as  follows:  Kings,  19;  Richmond,  19; 
Niagara,  8;  Chautauqua,  3;  Clinton,  2;  l^rie,  2;  Rockland,  2; 
Cattaraugus,  1;  Lewis,  1;  Nassau,  1;  Westchester,  1. 

Maps  are  now  being  made  in  this  Department  for  the  use  of 
the  State  Engineer  and  Surveyor  and  the  Commissioners  of  the 

m 

Land  Office  which  will  show  the  lands  under  water  adjacent  to 
the  shores  of  Queens  and  Nassau  counties  which  have  been 
granted  by  the  Commissioners,  and  these  maps  when  com- 
pleted will,  no  doubt,  prove  to  be  of  as  great  value  as  the 
similar  maps  of  lands  in  Kings  and  Richmond  counties.  The 
maps  for  Nassau  county  are  practically  completed,  while  those 
of  Queens  are  well  under  way. 

There  has  been  the  usual  amount  of  correspondence  and 
answering  of  inquiries  from  surveyors,  lawyers  and  others  on 
matters  pertaining  to  the  original  maps  and  descriptions  of  the 
Colonial  and  early  State  surveys  filed  in  this  office.  The 
answering  of  such  inquiries  often  requires  much  time  and  study, 
as  there  are  frequently  more  than  one  survey  of  the  same  land 
made  at  different  times  by  various  surveyors  and  none  should 
be   overlooked.    These  maps   become  more   valuable  as   time 
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passes,  and  as  a  large  part  of  them  are  very  old  and  describe 
lines  of  tracts  of  land  which  have  become  in  many  instances 
the  boundaries  of  towns  and  counties,  the  value  of  those 
records  become  of  still  greater  value. 

For  better  preserving  these  records  they  are  now  being 
rearranged,  placed  in  bound  volumes  and  carefully  indexed  for 
convenience  of  reference. 

That  it  is  the  proper  method  for  the  care  of  these  valuable 
papers,  and  that  it  afifords  greater  facility  of  finding  particular 
papers  with  the  certainty  that  none  have  been  overlooked,  has 
already  been  fully  demonstrated. 

Respectfully, 

M.  PECKHAM,  Jr., 
Assistant  Engineer  in  Charge  of  Land  Bureau. 


Report  of  the  Bureau  of  Bridges  of  the  New  York 

State  Engineer  Department  for  the  Fiscal 

Year  Ending  September  30,  1901. 


Albany,  September  30, 1001. 
Hon.  Edward  A.  Bond,  State  Engineer  and  Surveyor: 

Dear  Sir. — I  have  the  honor  as  Chief  Bridge  Designer  and 
Inspector  of  the  Bureau  of  Bridges  of  the  New  York  State 
Ehigineer  Department  to  report  as  follows  for  the  fiscal  year  end- 
ing September  30,  1901 : 

During  the  year  the  office  force  in  this  bureau  has  consisted 
of  the  Chief  Bridge  Designer  and  four  assistants. 

Superstructure  plans  with  necesisary  specifications  and  esti- 
mates of  cost  have  been  prepared'  and  submitted  to  the  State 
Engineer  and  Surveyor  for  the  following  described  bridges: 

Plate  girder  span  over  the  Glens  Falls  Feeder  in  the  town  of 
Queensbury. 

Plate  girder  span  over  the  Champlain  canal  at  Fulton  street, 
Waterford. 

Rivetted  truss  swing  span  over  the  Champlain  canal  at 
Waterford. 

Rivetted  truss  span  over  the  Champlain  canal  at  Ontario 
street,  Cohoes. 

Plate  girder  span  over  the  Erie  canal  at  Twenty-third  street, 
Watervliet. 

Plate  girder  span  over  the  Erie  canal,  near  the  upper  Mohawk 
acqueduct. 

Rivetted  truss  foot  bridge  (revised  design)  over  the  Erie  canal 
at  Brainard  street,  Whitesboro. 

One  rivetted  truss  fixed  span  and  one  rivetted  truss  swing 
span  over  the  Black  river  at  Pratt's  Landing. 
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Plate  girder  foot  bridge  OTer  the  Erie  canal  at  Lyell  avenue, 
Rochester. 

Thr«»<»  riv(*ttc'd  trusH  deck  spanfl  over  Cattaraugus  creek,  on 
(lie  CattarangUH  Indian  Reservation,  near  Versailles,  X.  Y. 

Rivet  ted  truss  span  over  Dolloff  Cut  (a  part  of  the  Conewango 
creek  improvement). 

Plans  and  estimates  have  also  been  prepared  and  submitted 
for  the  following  described  work: 

Widening  the  north  sidewalk  on  the  lift  bridge  over  the  Cham- 
plain  canal  at  Park  avenue,  Mechanicville. 

Rafety  gates  for  the  lift  bridge  over  the  Erie  canal  at  Peters- 
boro  street,  Canastota. 

New  cylinders  of  increased  size  for  the  lift  bridge  over  the 
Erie  canal  at  River  street,  Fort  Plain. 

Repairs  to  the  lift  bridge  over  the  Erie  canal  at  Water  street, 
Albany. 

Repairs  to  the  lift  bridge  over  the  Erie  canal  at  North  Ferry 
street,  Albany. 

Repairs  to  the  lift  bridge  ovey  the  Erie  canal  at  Nineteenth 
street,  Watervliet. 

Repairs  to  the  lift  bridge  over  the  Erie  canal  at  Church  street, 
Schenectady. 

Repairs  to  the  lift  bridge  over  the  Erie  canal  at  Schuyler 
street,  Utica. 

Repairs  to  the  lift  bridge  over  the  Erie  canal  at  Petersboro 
str<»et,  Canastota. 

Repairs  to  the  lift  bridge  over  the  Erie  canal  at  State  street, 
Syracuse. 

Rt^pairs  to  the  lift  bridge  over  the  Erie  canal  at  West  street, 
Syracuse. 

Repairs  to  the  lift  bridge  over  the  Erie  canal  at  Caledonia 
avenue,  Rochester. 

Automatic  safety  brake  for  use  on  the  inclined  railwav  on 

■ 

the  State  Rt^servation  at  Niagara  Falls. 

Superstructure  plans  for  a  swing  span  over  Black  Rock  harbor 
at  Ferry  street,  Buffalo,  are  nearly  completed* 
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All  designs  follow  closely  the  best  engineering  practice  of 
today.  Effort  has  been  constantly  made  to  keep  all  details  as 
simple  as  possible,  to  reduce  the  necessity  for  future  repairs,  to 
make  the  efficiency  of  machinery  for  lift  bridges  as  great  as 
possible  and  to  keep  the  cost  as  low  as  is  consistent  with  giving 
to  all  parts  the  proper  degree  of  strength. 

During  the  year  this  bureau  has  inspected  as  frequently  as 
necessary  and  whenever  requested  by  the  Division  Engineers 
all  bridge  superstructures  in  course  of  construction,  and,  at  the 
time  of  final  acceptance,  this  bureau  has  been  fully  satisfied 
that  the  work  has  been  done  in  substantial  accordance  with 
the  plans  and  specifications. 

The  rolled  steel  shapes  used  for  the  bridge  superstructures 
are  rolled  at  several  of  the  principal  steel  mills  of  the  United 
States  and  are  made  up  into  trusses,  floor  beams,  stringers,  etc., 
at  the  shops  of  the  various  bridge  companies.  On- account  of 
the  large  expense  attaching  thereto  it  is  impracticable  for  this 
bureau  to  have  men  in  its  employ  located  at  mills  and  shops 
for  the  purpose  of  making,  on  what  are  comparatively  small 
amounts  of  material,  the  necessary  mill  and  shop  inspection  re- 
quired by  the  specifications.  Such  inspection  is  therefore  regu- 
larly made  by  a  firm  of  inspecting  engineers  appointed  by  the' 
State  Engineer  and  Surveyor.  These  engineers  are  able  to 
make  the  inspection  at  low  cost  because  their  representatives 
inspect  in  connection  with  the  State  work  large  quantities  of 
materials  for  other  parties.  Reports  of  mill  and  shop  inspec- 
tion are  regularly  received  and  upon  receipt  are  carefully  ex- 
amined in  -detail  by  this  bureau. 

Shop  drawings  of  all  structural  steel  and  machinery  are  sub- 
mitted by  the  contractors  for  approval.  These  drawings  are 
carefully  examined  and  before  approval  is  given  it  is  required 
that  they  comply  with  the  contract  drawings  and  specifications. 

During  the  session  of  the  Legislature  many  approximate 
estimates  of  cost  were  made  for  various  bridges  and  steel  struc- 
tures provided  for  by  those  bills  which  were  referred  to  the 
State  Engineer  and  Surveyor. 
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Whenever  the  Superintendent  of  Public  Works  has  asked  for 
examination  of  an  existing  structure,  the  examiiiation  has  been 
made  as  promptly  as  possible  and  report  upon  the  same  with 
recommendations  as  to  necessary  repairs  has  been  made  to  the 
State  Engineer  and  Surveyor. 

In  like  manner,  plans  for  strengthening  existing  bridges  or 
for  building  new  bridges  over  the  canals,  submitted  to  the  Super- 
intendent of  Public  Works  by  street  railway  companies  in  con- 
nection with  petitions  for  permission  to  cross  the  canal,  have 

■ 

been  carefully  examined  and  report  made  thereon  to  the  State 
Engineer  and  Surveyor.  In  some  cases  the  plans  submitted 
lacked  a  proper  degree  of  strength  and  the  plans  were  required 
to  be  corrected  before  approval  was  given. 

On  April  Gth  the  bridge  over  the  Oswego  Canal  at  James 
street,  Syracuse,  fell  into  the  prism  of  the  canal  from  which  the 
water  had  been  drawn.  A  loaded  electric  car,  a  one-horse  truck 
and  several  pedestrians  fell  with  the  bridge.  A  careful  exam- 
ination of  the  wreck  was  made  by  this  bureau.  Physical  and 
chemical  tests  of  some  of  the  wrought  iron  members  of  the 
bridge  were  made  by  the  inspecting  engineers  regularly  ap- 
pointed by  the  State  Engineer  to  make  mill  and  shop  inspection. 
These  tests  showed  the  material  in  the  lower  chord  links  to  have 
been  of  inferior  quality.  The  conclusion  was  reached  that  the 
failure  of  the  bridge  was  probably  caused  by  overloading  and 
bv  weakness  due  to  inferior  metal  and  hidden  defects  which  no 
inspection  could  reveal. 

The  James  Street  bridge  was  constructed  in  1858  and  is  one 
of  many  old  bridges  over  the  canals  the  principal  trusses  of 
which  are  commonly  known  as  W^hipple  cast  iron  arches.  The 
arched  top  chords  of  these  trusses  consist  of  cast  iron  segments 
abutting  end  to  end;  the  bottom  chords  consist  of  welded 
wrought  iron  links  joined  by  large  cast  iron  pin;  the  vertical  and 
diagonal  web  members  consist  of  wrought  iron  rods. 

At  the  time  of  construction  these  bridges  were  superior  to 
others  and  were  of  ample  strength  to  carry  the  imposed  loads. 
Many  of  them  are  now  seriously  weakened  by  rust  and  overload- 
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ing  and  the  trusses  are  .often  in  poor  adjustment,  with  the  result 
that  the  loads  are  improperly  distributed  among  the  members. 
A  failure  of  any  one  of  many  truss  members  would  invariably 
result  in  the  collapse  of  the  bridge.  The  existence  of  hidden 
defects  in  cast  iron  members  and  in  the  welds  of  wrought  iron 
members  is  not  infrequent  and  such  defects  can  not  be  dis- 
covered  before  the  truss  fails. 

Rolled  steel  bars  and  shapes  are  used  at  the  present  time 
in  all  properly  constructed  bridges  for  all  important  parts,  re- 
placing wrought  iron  almost  entirely  and  cast  iron  altogether, 
the  use  of  cast  iron  for  truss  members  being  forbidden.  All  exist- 
ing bri4ges  with  cast  iron  chords  should  be  used  with  extreme 
care  and  under  proper  restrictions.  It  is  recommended  that  the 
more  important  of  these  bridges  be  replaced  by  modern  struc- 
tures at  as  early  a  date  as  practicable. 

Immediately  after  the  failure  of  the  James  Street  bridge 
inspection  was  made  by  this  bureau  of  all  State  bridges  carrying 
electric  cars  over  the  canals  except  those  recently  built  on 
modern  lines.  Several  of  these  bridges  were  found  to  be  in 
very  dangerous  condition.  Reports  on  the  condition  of  all 
bridges  thus  inspected  were  made  to  the  State  Engineer  and 
Surveyor  as  previously  stated. 

At  James  street  and  Warren  street,  Syracuse,  the  bridges 
have  been  rebuilt,  using  riveted  trusses  purchased  from  the 
New  York  Central  and  Hudson  River  Railroad.  Th^se  trusses 
are  too  light  to  carry  modern  heavy  steam  railroad  traffic,  but 
are  in  good  physical  condition  and  have  ample  strength  to  carry 
city  highway  traffic  and  electric  cars.  This  bureau  has  made 
all  necessary  examinations  of  the  physical  condition  and  has 
made  necessary  calculations  of  the  strength  of  these  ti'usses 
and  also  of  railroad  trusses  purchased  by  the  Superintendent 
of  Public  Works  for  use  in  the  reconstruction  of  bridges  at 
Elk  street,  Buffalo;  Broadway,  Fulton;  and  over  Eighteen  Mile 
creek. 

Four  noteworthy  accidents  have  happened  to  lift  bridges  over 
the  canal  during  the  year;  several  cables  broke  on  the  west 
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lift  of  the  bridge  at  Genesee  street,  Utica;  a  cylinder  cracked 
on  the  bridge  at  South  Salina  street,  Syracuse;  a  cylinder  burst 
on  the  bridge  at  Clinton  street,  Syracuse;  several  shafts  and 
sheaves  broke  on  the  bridge  at  South  avenue,  Brighton.  The 
cables  of  the  Genesee  street  bridge  were  in  bad  conditioa  and 
the  accident  could  have  been  prevented  by  renewing  the  cables 
at  the  proper  time.  The  bre<aking  of  the  cylinders  at  Syracuse 
was  not  due  to  fault  of  design  or  maintenance  but  to  hidden 
defects  in  the  castings  which  inspection  failed  to  detect.  The 
failure  of  the  shafts  on  the  Brighton  bridge  happened  because 
the  shafts  were  too  small  and  the  fault  lies  with  the  plans  which 
were  prepared  and  approved  before  the  present  State  IJngi'^^^r 
and  Surveyor  held  the  office  and  before  this  Bureau  was  formed. 

Whenever  the  officers  of  any  town  acting  under  section  145 
of  chapter  568  of  the  Revised  Statutes  have  asked  for  an  exami- 
nation and  approval  of  plans  and  specifications,  such  examina- 
tion has  been  promptly  made  and  approval  given  as  soon  as 
the  necessary  corrections  were  made  therein. 

Earnest  effort  has  been  made  to  do  the  work  assigned  to 
this  bureau  with  promptness  and  thoroughness  and  at  as  low 
a  cost  as  is  consistent  therewith. 

Respectfully  submitted, 

WILLIAM  R.  DAVIS, 

Chief  Bridge  Designer. 
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of  New  York. 


Department  op  the  Interior, 

United  States  Geological  Survey, 

Washington,  D.  C,  December  1,  1901. 

Hon.   Edward   A.  Bond,  State,  Engvneei'  and  Sui^eyor,  Albany, 
2V.  r.; 

Sir: — I  have  the  honor  to  make  herewith  a  preliminary  state- 
ment of  the  work  done  under  a  proposition  approved  May  27, 
1901,  whereby  the  terms  of  the  agreement  of  March  25,  1899,. 
were  continued  in  force  for  the  fiscal  year  closing  June  30,  1902, 
and  which  was  signed  by  you  on  behalf  of  the  State  of  New 
York,  May  24,  1901,  and  approved  by  me  on  behalf  of  the  U.  S. 
Geological  Survey,  May  27,  1901,  the  same  governing  the  ex- 
penditures to  be  made  under  Chapter  645,  Laws  of  1901. 

By  the  terms  of  this  agreement  you  were  to  allot  |19,500  and 
this  bureau  was  to  allot  a  like  sum  to  topographic  surveying 
in  the  State  of  New  York.  In  July  this  sum  was  increased  by 
an  additional  |3,000  offered  by  you,  and  met  by  a  like  sum  from 
the  appropriation  of  this  bureau,  thus  making  the  total  allot- 
ments for  1901-2  amount  to  |22,500  each.  In  addition,  there 
remained  at  the  beginning  of  the  field  season  an  unexY)ended 
balance  of  the  State  appropriation  of  1900,  amounting  to  ?2,321, 
making  thus  a  total  of  |24,821  of  State  funds  available  for  this 
cooperative  work.  The  allotment  by  this  bureau  under  the 
terms  of  this  agreement  was  a  like  sum  of  |22,500  to  this  work, 
and  there  remained  in  addition  an  unexpended  balance  of  our 
1900  allotment  of  f7,671,  making  a  total  allotment  by  this 
bureau-  for  field  work  in  1901  of  |30,171.    Accordingly,  there 
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As  the  total  allotment  to  this  work  was  ?54,992,  there  will 
remain  a  balance  of  State  and  Federal  money  at  the  beginning 
of  the  next  field  season  in  the  spring  of  1902,  after  deducting 
estimated  oflBce  expenses,  of  approximately  |8,392,  which  will 
be  devoted  to  the  early  inauguration  of  field  work  in  the  State. 
I  respectfully  suggest  that  this  balance  be  devoted  to  the  com- 
pletion  of  the  following  partially  map[)ed  sheets,  viz.,  Long  Lake, 
St.  Regis,  Hobart,  Richmondville,  Boonville,  Wayland,  and  such 
others  as  you  may  designate. 

Very  respectfully, 

CHAS.  D.  WALCOTT. 

Director. 

TOPOGRAPHIC  SURVEY  OF  THE  STATE. 

Chapter  645,  of  the  Laws  of  1901,  authorized  the  State 
Engineer  and  Surveyor  of  New  York  to  continue  to  cooperate 
with  the  Director  of  the  United  States  Geological  Survey,  in 
making  a  topographic  survey  and  map  of  the  State  of  New  York, 
and  appropriated  for  this  work  the  sum  of  |25,000.  In  addition 
to  this  there  remained  available  for  fiehl  work  in  the  early 
spring  months  of  1901,  a  balance  of  ¥2,321  from  the  appropria- 
tion of  1900. 

In  accordance  with  the  provisions  of  this  law,  an  agreement 
was  entered  into  between  Hon.  Chas.  D.  Walcott,  Director  of 
the  United  States  Geological  Survey,  and  myself,  whereby  the 
terms  of  the  agreement  of  jMarch  2o,  1899,  were  continued  in 
force  for  the  fiscal  year  closing  June  30,  1902,  and  which  was 
signed  by  me  May  24,  1901, -and  agieed  to  by  the  Director  of  the 
United  States  Geological  Survey,  May  27,  1901. 

Under  the  terms  of  this  agreement,  and  of  a  supplemental 
arrangement  made  in  July,  $22,500  of  State  funds  were  to  be 
used  out  of  the  appropriation  of  $25,000  by  the  State,  and  ?500 
were  retained  for  office  expenses  in  the  disbursing  ancj  clerical 
work.  The  United  States  Geological  Survey  was  unable  to 
meet  |2,000  of  the  above  appropriation  until  additional  federal 
funds  should  become  available  in  the  season  of  1902.     Hence 
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Oio  total  of  State  funds  allotted  to  this  work  was  f 22,500  and 
a  balance*  of  |2,;521,  making  a  total  of  |24,821.    The  federal 

Hurv(\v  likowiBO  allotted  J22,500,  which,  together  with  the  unex- 

• 

pended  balance  of  Jf7,071  frofn  their  allotment  of  1900,  rendered 
*.*{0,171  of  their  funds  available  for  tojiographical  surveys. 
There  was,  accordingly,  available  for  cooperative  topographic 
surveys  within  the  State  of  New  York  during  the  season  of 
11)01,  the  total  sum  of  ?54,992. 

RESUME  OF  RESULTS.  • 

Primary  trangulation  was  extended  over  an  area  of  2,000 
s(iuare  miles  during  the  past  field  season,  by  the  occupying  of 
IM)  stations,  the  positions  of  which  have  been  suitably  monu- 
mented  and  exactly  determined.  This  area  is  distributed  over 
the  counties  of  Fulton,  Hamilton,  St.  Lawrence  and  Franklin, 
and  small  portions  of  Warren  and  Saratoga.  A  meridian  line 
was  established  at  Johnstown. 

Hereto  I  append  descriptions  and  final  computations  of  pri- 
mary triangulation  stations,  and  meridian  marks,  located  in 
the  prosecution  of  this  work  during  the  previous  field  season 
of  1900.  Those  determined  during  the  present  field  season, 
1901,  will  be  published  in  my  next  annual  report,  after  their 
positions  have  been  computed  in  office. 

.V  line  of  pivcise  levels  was  run  lietween  bench  marks  of  the 
Deep  Waterways  (\>mmission«  the  Harge  Canal  and  the.L'nited 
Statt^s  iMiuineers  at  Vtica.  and  thosi*  of  this  survev  near  Sidnev 
and  Hancock,  Tlu^  n»sulis  will  greatly  strengthen  the  precise 
level  net  in  the  State.  Including  the  above  and  the  primary 
levels  run  to  control  the  topograi^hic  mapping,  there  were  run 
a  total  o(  \A<7  miles  of  principal  levels  which  aiv  permanently 
niarkt'tl  h\  74  metal  tablets. 

To|M.i;rapl.ir  mapjMiig  »as  completed  for  14  separate  atlas 
shtv:s.  io\»^ring  portions  of  19  dilYeriMH  counties.  In  addition, 
9  OTl.^r  a:!as  shtvts»  co> taring  in^rtions  of  9  ditTen^nt  counties, 

^r^  par'!v  mapiHul.     In  all.  U\rMt>  stjuare  miles  of  the  area  of 
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the  State  were  finally  mapped  during  the  season,  and  an 
equivalent  of  1,303  square  miles  were  partly  surveyed.  The 
results  are  given  in  tabular  statement  in  another  part  of  this 
report. 

That  a  greater  area  was  not  mapped  for  the  expenditure 
made,  is  due  solely  to  the  fact  that  an  unusually  large  per- 
centage of  work  was  undertaken  in  the  Adirondack  and  Catskill 
regions.  Here,  owing  to  inaccessibility  and  the  exceedingly 
difficult  character  of  the  surface  for  surveying,  the  cost  per 
square  mile  of  such  work  is  about  three  times  what  it  is  in  the 
more  level  and  more  thickly  settled  portions  of  the  State,  and 
the  result  in  finished  work  is  proportionately  smaller. 

CONCLUSIONS  AND  RECOMMENDATIONS. 

There  have*  been  surveyed  and  mapped  to  date  147  separate 
atlas  sheets,  depicting  the  topography  of  28,105  square  miles, 
or  over  59  per  cent,  of  the  area  of  the  State.  There  have  been 
engraved  and  published  106  separate  atlas  sheets,  representing 
the  topography  of  19,048  square  miles.  The  preliminary  work 
incident  to  future  mapping  is  in  excellent  condition  to  permit 
the  prosecution  of  topographic  mapping  in  any  portion  of  the 
unmapped  area  of  the  State  in  which  such  mapping  may  be 
desired. 

The  average  cost  of  mapping  this  area  has  been  to  date  |12.41 
approximately  per  square  mile,  of  which  sum  the  State  has 
expended  $148,500  of  a  total  outlay  of  $348,936.  With  the 
expenditure  of  $5.28  per  square  mile  the  outlay  to  the  State 
ceases.  The  federal  bureau,  however,  has  additional  expenses 
to  meet  in  engraving  the  maps,  in  printing  them  and  in  the 
prosecution  of  the  geologic  and  hydrographic  surveys  which 
follow  the  publication  of  the  topographic  maps.  There  remain 
unmapped  about  21,085  square  miles  of  the  area  of  the  State, 
which  will  be  represented  on  97  additional  atlas  sheets.  Of 
this  area,  13,500  square  miles,  included  within  60  atlas  sheets, 
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is  now  controlled  by  primary  triangulation  and  precise  leveling 

and  ready  for  the  final  topographic  mapping. 

I  strongly  recommend  the  enactment  of  legislation  similar 

to  that  of  chapter  645,  Laws  of  1901,  whereby  an  additional 

|25,000  shall  be  appropriated  for  the  continuation  of  this  most 

important  work. 

PLANS. 

Field  work  of  topographic  mapping  and  extension  of  primary 
triangulation  was  resumed  early  in  April  in  all  the  counties 
planned  for  survey.  Plans  were  arranged  during  the  past 
winter,  in  consultation  with  Mr.  H.  M.  Wilson,  geographer  of 
the  United  States  Geological  Survey,  in  charge  of  field  work 
in  New  York.  In  accordance  with  these  one  party  was  to  be 
engaged  in  the  extension  of  primary  triangulation  during  the 
season  from  early  spring  to  late  fall,  over  the  northern  and 
southern  Adirondack  region  on  the  counties  of  Fulton,  Hamil- 
ton, St.  Lawrence  and  Franklin,  and  small  portions  of  Warren 
and  Saratoga.  It  was  also  planned  to  run  two  additional  lines 
of  precise  leveling  for  the  purpose  of  subdividing  and  strength- 
ening the  net  of  precise  leveling  in  the  State  during  the  season. 

The  plans  for  topographic  mapping  were  arranged  primarily 
with,  a  view  to  mapping  the  largest  practicable  areas  in  the 
Adirondack  and  Catskill  regions,  at  the  instances  of  the  Com- 
missioners of  Fisheries,  Forests  and  Game.  In  addition,  they 
provided  for  the  extension  of  mapping  on  Long  Island,  to 
facilitate  studies  of  water  supply  for  Brooklyn;  in  Ulster  and 
Delaware  counties  for  the  same  purpose  for  New  York  city; 
and  in  the  Genesee  Valley  for  like  reasons  for  the  city  of 
Rochester.  Finally,  portions  of  the  central  counties  partially 
jnapped  in  1900,  were  planned  for  completion  in  1901. 

The  result  of  the  plans  as  carried  out  is  shown  in  the  follow- 

* 

ing  statement  of  results  of  operations  during  the  field  season 
of  1901.  This  report  is  arranged  under  three  separate  beads; 
namely,  triangulation,  precise  leveling  and  topographic  sur- 
veying. Practically  all  the  work  planned  for  the  season  was 
completed. 
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RESULTS. 

Triangulation, — Primary  triangulation  of  the  State  was  under 
the  general  supervision  of  Mr.  S.  S.  Gannett,  chief  of  the 
division  of  triangulation  and  computation  of  the  United  States 
Geological  Survey.  One  party  under  Mr.  E.  L.  McNair,  was 
engaged  in  work  in  the  southern  Adirondack  and  northern 
Adirondack  regions  in  the  six  counties  of  Fulton,  Hamilton, 
St.  Lawrence  and  Franklin,  and  small  portions  of  Warren  and 
Saratoga.  In  all  this  party  occupied  30  triangulation  stations 
and  determined  their  positions.  This  control  covered  an  area 
of  2,000  square  miles  and  rendered  available  for  future  topo- 
graphic mapping  10  additional  atlas  sheets.  Including  areas 
controlled  prior  to  this  season  there  is  now  available  for  future 
topographic  mapping  13,500  square  miles,  which  will  be  repro- 
duced on  60  separate  atlas  sheets.  In  the  progress  of  this 
work  there  was  established  one  meridian  mark  at  the  county 
seat  of  Johnstown. 

Precise  leveling. — The  precise  level  party  under  Mr.  D.  H.  Bald- 
win, assistant  topographer,  ran  two  additional  lines,  the  first 
beginning  at  Utica,  where  connection  was  made  between  bench 
marks  of  the  Deep  Waterways  Commission  and  Barge  Canal, 
which  organizations  connect  with  the  old  U.  S.  Engineer  bench 
marks  at  Little  Falls.  The  line  was  continued  along  the  D.,  L. 
&  W.  R.  R.  to  Bridgewater,  thence  along  the  Unadilla  Valley 
R.  R.  to  New  Berlin,  and  thence  along  the  N.  Y.,  O.  &  W.  R.  R. 
to  a  point  west  of  Sidney,  where  connection  was  made  with  a 
bench  mark  established  by  Mr.  E.  L.  McNair,  topographer  in 
1899,  on  the  line  run  between  Dunkirk  and  Albany.  From 
this  point  the  line  was  continued  along  the  N.  Y.,  O.  & 
W.  R.  R.  via  Walton  to  Hancock,  near  which  point  a  con- 
nection was  made  with  a  bench  mark  established  by  Mr.  C.  H. 
Semper  in  1900,  on  the  line  from  McNair's  bench  mark  at  Bing- 
hamton  to  the  United  States  Coast  and  Geodetic  Survey  bench 
mark  at  Poughkeepsie.  The  second  line  was  begun  at  the 
United  States  Engineer  bench  mark  on  the  lighthouse  at  Char- 
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UfUt'f  and  wan  conlinu^fd  along  the  B.,  R.  &  P.  B.  B.  to  Boch- 
i*nit*Vf  wUoro  rronnr'ction  wan  made  with  a  bench 'mark  of  the 
(iar^^   (*anal   and   th**nce   along  the   W*  X.  Y.  &  P.  R.  B.  to 

iU^ut'Hi'i*  sfuuciUfUf  wh<fre  the  line  wa«  discontinued.  It  connects 
wHIi  primary  levelH  carried  north  from  McNair's  precise  line. 
TUt*  tohtl  rni linage  of  precise  levels  was  124,  and  this  is  perma- 
iwuWy  marked  by  18  metal  tablets. 

Topof/mpldi!  Hurvcj^g.'  -TUii  various  parties  engaged  in  topo- 
graphic mapping  comnif^nced  field  work  about  the  middle  of 
April.  Heveral  particH  under  the  general  supervision  of  Mr. 
(ilenn  H.  Hirillli,  1opograph(»r,  assisted  by  Messrs.  T.  G.  Basinger, 
(leo.  II.  (Jnordrnm,  J.  M.  Whitman,  jr.,  and  E.  G.  Hamilton, 
UNNlMtanl  topograpluMH,  and  by  Messrs.  T.  F.  Slaughter,  W.  H.  L. 
Morey,  n(»ld  aHHintanlH,  and  by  various  temporary  aids,  com- 
pleted (he  iMMppiug  of  Cold  Kpring  Harbor,  Babylon,  Santanoni 
and  Hlg  Mtxise  (]nndrangleH,  and  the  partial  mapping  of  Long 
Lake  (inadrangle  and  partial  control  of  St.  Regis  quadrangle. 

Keveral  particM  under  .Mr.  J.  II.  Jennings,  topographer,  aided 
l>y  Mi'MHTH.  OHcar  .Iouch,  topographer;  \V.  \V.  Gilbert  and  D.  H. 
Haldwln,  awNislant  topographers;  Mr.  Gilbert  Young,  field  as- 
HiHlant.  and  by  variolic  tcMuporary  aids,  completed  the  mapping 
of  (iilboa.  Kinjistoti,  Margaretville  and  Iloneoye  quadrangles. 
Mr.  .Irnniugs'  parties  also  completed  all  traverse  and  level  con- 
trol t\»r  (he  future  tuappiuii  of  Uobart,  Riehmondville,  Boonville 
and  \\a\laud  t]uadrau^les. 

A  lai  i^t^  \K\v{\  under  Mr.  .V.  i\  Roberts,  topographer,  assisted 
b\  Mr,  i\  K.  Moo  pes.  assistant  topourapher,  and  by  several  aids, 
eon\ple(ed  the  inappint:  of  Kasellsville  quadrangle.  Later  with 
•he  assisianet^  of  Mr.  \\\  U.  Kovt^ll,  topoi^rapher,  this  party  com- 
pleted tV.e  u\appu\i:  of  l^loversxille  quadrauirle. 

Mr.  i\  i\  Uassett*  topographer,  aidevl  for  a  short  |vriod  by 
Mr.  %1.  H,  Jennntjis,  to^n^irrapher,  completiHi  the  mapping  of 
Ai';\^-*»  '-  *^»  l>:r.i:!\,rauou,  IKirford  and  Pitiher  quadrangles,  the 
\v*,;;ro*  of  whuh  \\as  prxvurwl  during  the  season  of  HVm\ 

Mr    \\  .   H,   lo\e*\  toiH^grapher,  rt^xistd  the  Whitthall  and 
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Fort  Ann  quadrangles,  besides  assisting  in  mapping  Gloversville 
quadrangle. 

In  all,  the  final  topographic  mapping  of  14  sheets  was  com- 
pleted during  the  season,  and  field  work  of  surveying  6  others 
was  well  advanced.  These  maps  depict  the  topography  of  por- 
tions of  24  different  counties;  namely,  Suffolk,  Queens,  Eranklin, 
Essex,  Herkimer,  Hamilton,  Schoharie,  Delaware,  Greene, 
Ulster,  Monroe,  Ontario,  Livingston,  Fulton,  Broome,  Tioga, 
Cortland,  Madison,  Chenango,  Milton,  Otsego,  Lewis,  Oneida 
and  Steuben. 

The  resulting  maps  are  being  drawn  up  in  oflBce  and  prelim- 
inary photolithographic  copies  of  the  completed  sheets  will  soon 
be  ready  for  distribution. 

The  net  results  of  the  field  work  of  the  various  topographic 
parties  are  summed  up  in  the  following  tabular  statement: 


134 


Rbport  of  Statb  Engindbr. 


mi  J 

so 

o  9 


'9T(ta 
ojvnbii  J9(] 


* 

l^nox 


S 

go 


to         — 


o 


s 


lO 


Q 

o 

o    • 

s 

s 

o    • 

CO      • 

o 

.a  : 

•■4 

m    . 

«» 

«»- 

'jdqinna 

'S9I|ai  OBiOAVJJ, 


S    2        ? 


o 
to 

r^  CO 


s 


t- 
w 


CO 


Cl 


»- 

30     • 

«4 

eo    • 

t- 

I 

wt      • 

o 

oT : 

o 

M 

;»• 

H 

H 
S 


'joqmna 
'HoopvA^ia 


*j»qnina 


1^        lO 


eo 

•A 


e« 


eo 
eo 


o 


o 


001 


s 


to 


04        ^ 


00 
CO 


£      P: 


CO 

2 


S 


CO 

eo 


o 

\ 

eo-m 

a 

OM 

^ 

*Joq 

•iiina'8i|j«ui 

qoa9(T 


lO       CO 


C4 


CO 


CO  ^ 


9  00 


•woof  ao))«|ii)fuw|Jx 


s 


00 


M 


t-«  00 


SM 


•oiiin  ojvnbf 

'pMldwni  voay 


BA'wp  JO  j[oqcnn|;[ 


00 
CM 


ss 


oS  w 

00  ff) 


eo 


CO 


CM 


(O 


•A 


f*  c« 


00 


COM 
O  « 


l| 


i' 


a  •  a  . 
«  •  «  • 

B  .a  : 

C  1.  u  u 

&  %,  v  « 

S    k»     3    arf 

>ki  ^  -••  ^ 
j3  =  J-  3 


be  : 

a   • 
§  i 


J 


«.2 


s 


o 


o 


• 


a 


a 

'a 

a 


& 

P 

a 

CQ 


V         -2 


be 

s 

0 

o 


o 

a 
o 

bC 

a 


o 


a 
a 
» 


c 


•  '  ~    ■  C  sj     •     •     •  — 

•  .  >     TS  —  —    •    '2 

•  2  T*  £  •*    >  T  S 

-  uM  4,  i  -  ^^^  :< 


a 
o 


9 


»•    -"     -f     -'    .m,    V^    ^   •—«   _^   ,M   ^    «       K«    n^ 


-•-  =  >* 

bi-  :e^=i; 

•>«  t:  (M  ■«  -X  ^ 


=  a 
«  a 

-r  < 


"3 


•- 


e 


*   r    1^ 


•     **      *• 


45  — 


^  JM 


^   ^ 


n 


*   .  .  ^  ».  _•  r- 

•     *  ^«    *••■•.     ^     ^     fc_     * 


•m       ■»  ^^  *i^   ^     ^^   ^^  ^^  W^  B^^  W^  ^^    ^0    HM 


:  e 

« 

.        •        I  »J 

K       •      eS   a 

a    a    ^  * 

*  r:    a  « 

•5"    a   «s  -^  ~ 
**    ^  •" ""  —    - 

s  O   S     -  ^l 

•  J=  -=   «   - 

•  •»    ••  ■""  •• 
**  '"   i  ♦  ■"* 


a  e 

e  9 

c  = 


e  si 
a  a     a 


3 


s 

s 

o 


SiSi 


CO-OPBRATION  WITH  UnITBD  StATBS  GEOLOGICAL  SURVBY.      135 

•  SPIRIT  LEVELING. 

Ten  parties  were  engaged  under  the  immediate  direction  of 
the  varions  topographers  in  running  spirit  levels  over  the  areas 
under  survey.  This  was  done  to  determine  the  elevations  and 
establish  bench  marks  upon  which  to  base  the  contour  sketching 
of  the  area  mapped.  These  levels  were  run  with  the  greatest 
care  and  are  all  reduced  to  mean  sea  level.  In  the  conduct  of 
this  work  there  were  run  1,063  miles  of  levels,  in  the  course  of 
which  there  were  established  56  permanent  bench  marks  of 
bronze  or  aluminum. 


Lengths  of  L&oel  Circuits  cmd  Closure  Errors^  1900. 


KEFERENCE  DATUM. 


Gape  Viocent 


Albany. 


Length  of 
circuit, 
mileii. 


10 
14 
14 
32 
61 
43 
35 
17 
35 
68 
36 
36 
52 
80 
59 
44 
121 
33 
26 


Closare 

errors, 

feet. 


0. 
0. 
0. 
0. 
0. 


O.U'i 
0.066 
003 
.001 
.755 
.104 
.011 
0.063 
0.355 
0.477 
0.200 
0.182 
0.U27 
0.091 
U.004 
0.102 
0.267 
0.252 
9  213 


Levelman. 


William  Kelly. 


George  Bally. 


W.  E.  Green, 
W.  E.  Green. 
C.  H.  Semper. 


J.  W.  Hodges. 


SECONDARY  LOCATIONS. 

In  the  progress  of  topographic  mapping  horizontal  control 
was  established  by  plane-table  triangulation  and  road  traverse. 
The  positions  of  3,068  points  were  accurately  determined  by 
trigonometric  methods,  the  elevations  of  which  were  ascer- 
tained  at  the  same  time  and  in  the  same  manner.  In  addition, 
9,138  miles  of  road  traverse  were  run,  and  from  these  were 
located  by  intersection  about  2,780  additional  positions.  The 
horizontal  control  of  the  maps  averaged  approximately  one 
trigonometric  location  per  square  inch  of  map,  and  over  three 
spirit  elevations  per  square  inch  of  map. 
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LAND  CLASSIFICATION  MAPS. 

Manuscript   maps  showing   portions    of   the    mapped   areas 
'  covered  by  timber,  brush  and  cultivated  crops,  respectively, 
with  appended  statements  of  the  kinds  and  percentage  of  the 
various  woods  and  crops,  have  been  prepared  as  heretofore. 

OFFICE  WORK. 

During  the  oflBce  reason  of  1900-1901  all  of  the  atlas  sheets 
mapped  during  the  preceding  season  were  completely  drawn 
up  and  turned  over  to  the  engravers  for  publication.  They  are 
still  in  the  hands  of  the  engravers  and  include  the  following 
18  sheets,  representing  an  area  of  3,656  square  miles: 


SHEET  NAME. 


CUyton 

Theresa 

Grindstoue 

Laeeme 

Alezimdria  Bay  . . 

Newburg 

PhcBDicia  

Kioderbook 

Canandaigaa 

Norwich   

Naples 

Owego  

Penn  Van 

Hammondnport  .. 
Richfield  Springs. 

CortlaDd 

Blae  Mountain... 
Berne 


ToUl 


Coanties. 


Jefferson 

Je  ffernon 

Jeflereon 

Warren,  Saratoga 

Jefferson,  St.  Lawrence 

Ulster.  Orange 

Ulster,  Greene ^ 

Columbia.  Kensselaer 

Ontario,  Monroe 

Chenango,  Madison 

Livingston,  Yatos,  Steuben 

Tioga....- 

Yates,  Steuben 

iSchuyler,  Steuben,  Yates 

Montgomery,  Otsego,  Herkimer 

Cortland  ..T 

Hamilton,  Essex 

Schoharie,  Albany 


Area 
square 
miles. 


202 
215 

217 
134 
222 
222 
221 
219 
220 
220 
223 
220 
221 
210 
220 
216 
220 


8,668 


In  addition  there  remain  in  the  hands  of  the  engravers  the  fol- 
lowing 14  atlas  sheets,  maped  in  1899-1900,  all  of  which  will  soon 
be  ready  for  publication  and  issuance : 
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SHEET  NAME. 


Palmyra 

Clyde 

Sodas  Bay 

Weedsport  .... 

<7«iieya :. 

Phelpa 

Ovid 

Genoa 

Millbrook 

KaquetteLake. 
MorrlBTiile .... 

Saratoga 

Broadalbin 

WaTerly 


Total 


Coantiea. 


Wayne,  Ontario 

Wayne,  ijeueoa 

Wa^ne 

Wayne,  Cayaga 

Ontario,  Seneca 

Ontario,  Yates 

Yates,  Seueoa 

Seneca,  Cayuga,  Tompkins. 

Dntcbees 

Hamilton 

Madison,  Oneida 

Saratoga 

Falton,  Saratoga,  Hamilton. 
Chemnng,  Tioga 


Area 
square 
miles. 


218 
218 
69 
218 
219 
219 
220 
220 
223 
215 
219 
218 
218 
222 


2,916 


PUBLISHED  SHEETS. 

At  the  time  of  the  submission  of  my  last  annual  report  there 
had  been  published  105  atlas  sheets  by  the  office  of  the  United 
States  Geological  Survey,  covering  a  total  of  18,824  square 
miles.  Since  then  there  has  been  completed  by  the  engraving 
division  of  the  United  States  Geological  Survey  only  one  addi- 
tional atlas  sheet,  namely,  Schunemunk;  thus  making  the  total 
number  of  sheets  published  106,  and  the  total  published  area 
19,048  square  miles. 

The  engraving,  printing,  issuance  and  sale  of  these  mapd 
is  done  exclusively  at  the  expense  of  and  by  the  United  States 
Geological  Survey.  Such  limited  number  of  proofs  as  may  be 
required  by  the  office  of  the  State  Engineer  are  furnished  for 
his  use.  Others  desiring  these  maps  can  obtain  them  by 
addressing  the  director  of  the  United  States  Geological  Survey 
at  Washington,  I).  C.,  and  enclosing  five  cents  per  copy,  or  at 
the  rate  of  f2  per  hundred.  Upon  the  accompanying  progress 
map  is  indicated  such  portions  of  the  State  as  have  been  sur- 
veyed, including,  however,  all  those  which  are  not  engraved 
and  published. 
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NEW  YOBK. 

TRIANGULATION  OF  1900. 

During  the  season  of  1900,  April  to  October,  four  parties 
were  engaged  on  triangulation  in  New  York  under  the  general 
supervision  of  Mr.  S.  S.  Gannett.  In  the  central  portion  of  the 
State  a  belt  of  triangulation  was  extended  by  Messrs.  Griswold 
and  McNair  from  Virgil-Warren  eastward  to  Utsayantha- 
Otsego  stations  of  the  Gardiner  State  Survey.  In  the  south- 
eastern portion  of  the  State,  the  work  of  the  United  States 
Coast  and  Geodetic  Survey,  was  extended  northward  by  Oscar 
Jones,  assistant  topographer,  from  stations  Bearfort,  High 
Point,  Hamburg  and  High  Torne  connecting  with  the  work  of 
Mr.  McNair  at  stations  Andres,  Brainley,  Utsayantha. 

During  the  summer  months  Mr.  McNair  was  transferred  to 
the  Adirondack  region  where  he  controlled  six  15'  quadrangles 
by  triangulation  based  upon  Blue-Vanderwhacker.  Twelve 
stations  were  occupied  and  six  points  located  by  intersections. 
During  September  he  ran  a  line  of  primary  traverse  from 
Ogdensburg  lighthouse  (located  by  the  United  States  Lake  Sur- 
vey) to  Churubusco  and  Owl's  Head  (triangulation  stations  of 
the  United  States  Geological  Survey),  with  several  spur  lines; 
a  total  distance  of  142  miles,  and  furnished  control  for  five  15' 
quadrangles. 

Mr.  S.  Tatum,  topographer,  extended  triangulation  north- 
ward from  Penn-Myer,  occupying  nine  stations,  and  also  occu- 
pied and  located  one  station,  Webb,  from  West  and  Mt.  Morris; 
the  total  number  of  quadrangles  controlled  being  four. 

The  net  results  of  the  season's  work  being  the  occupation  of 
70  triangulation  stations  and  the  running  of  142  miles  of 
primary  traverse,  controlling  44  quadrangles  in  portions  of  the 
counties  of  Orange,  Sullivan,  Ulster,  Delaware,  Otsego,  Oneida, 
Madison,  Chenango,  Cortland,  Broome,  Herkimer,  Essex,  Hamil- 
ton, Franklin,  Clinton,  Lewis,  St.  Lawrence.  Meridian  lines 
were  established  at  Goshen,  Delhi,  Cooperstown,  Utica,  Hamil- 
ton, Norwich,  Binghamton  and  Malone. 
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Alder,  Herkimer  County,  N.  Y. 

On  Alder  Creek  mountain  about  23  miles  east  of  Lowville 
and  5  miles  northeast  of  Number  Four  P.  O.  Can  be  reached 
by  following  Alder  Creek  trail  northeast  from  Number  Four 
P.  O  about  3  miles,  thence  east  2  miles  to  signal. 

Station  mark:  A  copper  bolt  cemented  in  solid  rock. 

Latitude.  43"  64'  30.68^    Longitude,  75"  08'  23.79". 

Log.  dlBt. 
To  station.  Azimuth.        Back  azimutli.       meters. 

O  /  /V  Oft* 

Schwartz   B7  39  52.0  207  32  12.2  4.5061884 

Gum   43  37  18.7  223  23  05.7  4.6025889 

Rock    52  18  27.6  232  09  09.7  4.3572002 

Elmer    77  08  05.2  256  49  08.1  4.5752192 

Stillwater    30119  41.7  12124  06.2  3.9989646 


Ampersand,  Franklin  County,  N.  Y. 
(Not  occupied.) 

A  bare,  rocky  mountain  in  the  southeastern  corner  of  Frank- 
lin county,  on  the  north  side  of  Ampersand  pond.  Can  be  easily 
reached  from  Ampersand  pond. 

Station  mark:  Probably  a  bolt  of  the  N.  Y.  S.  Land  Survey. 

Latitude,  44"»  14'  04.68^    Longitude,  74'  12'  11.35". 

Log.  dist. 
To  station.  Azimuth.         Back  azimuth.       meters. 

oil*  O  t  ft 

Morris   69  1142  249  00  18  4.36771 

Hayes    87  26  27  267  16  25  4.28293 

St.   Regis 1*52  24  35  332  19  16  4.33909 

McKenzie    230  14  03  50  2112  4.24787 

Moose  Peak 230  48  13  50  26  33  4.31108 

Mclntyre   300  16  49  120  25  51  4.30128 

Seward    358  17  48  178  17  56  3.92014 


Andes,  Delaware  County,  N.  Y. 

On  a'prominent  timbered  mountain  locally  called  Mt.  Pisgah, 
in  town  of  Apdes,  and  owned  by  Elliott  Graham.  Most  of  the 
timber  was  cut  down  in  1900  and  one  birch  tree  left  for  a  signal. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  a 
large  flat  boulder  on  highest  point  of  mountain. 

Reference  mark:  The  birch  signal  tree;  true  azimuth,  mark 
to  tree  110°  04',  distance  57.0  feet. 
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Latitude,  42"  13'  16.81".    Longitude,  74"  44'  ILSi" 

To  station. 

Deyoe  

Butternut   

Bramley  

Meredith   

Utsayantha  

Slide  

Graham   * 

Willis    ' .'     ... 


Azimuth. 

O          /               If 

Back  azimuth. 

O            1             It 

Log.  dlst. 
meters. 

13  43  09.3 

193  40  46.2 

4.3157762 

123  27  10.9 

308  06  61.2 

4.6958869 

141  24  30.8 

321  21  12.8 

4.0337993 

146  37  50.7 

326  31  02.4 

4.3904270 

211  2S  15.0 

31  31  09.9 

4.3641901 

310  18  47.4 

130  32  62.6 

4.5803074 

322  31  31.2 

142  39  02.3 

4.4051606 

87  IS  22.4 

266  48  12.8 

4.7127779 

AvBRiLL,  Clinton  County,  N.  Y. 

On  a  high  cleared  mountain  about  3  miles  southeast  of  Lyon 
Mountain  station  on  Chateaugay  Railway. 

Station  mark:  A  copper  bolt  set  in  solid  rock  and  marked 
"Adirondack  Survey-V.  C.  33." 

LaUtude,  44*  41'  34.68*.    Longitude,  73'»  52'  62.722^ 

Log.  dlst. 
To  station.  Azimuth.         Back  azimuth.       meters. 

O  I  M  O  I  U 

Moose  Peak 14  27  33.2  194  22  22.9  4.5938655 

Lookout    464807.8  226  4101.8  4.2709061 

D^bar    60  62  33.0  '     249  38  13.6  4.4582297 

Owls  Head   (2) 104  23  30.2  284  1144.7  4.3573876 

;  :  -  1  ■  .*      •■  -  'III 


Azure,  Franklin  County,  N.  Y. 

/  On  a  cleared  mountain  locally  known  as  Blue  Mountain  about 

4  miles  southwest  from  Spring  Cove  station  on  the  New  York 
and  Ottawa  Railway.  A  good  trail  from  Blue  Mountain  House 
to  the  summit. 

Station  mark:  A  bronze  tablet  cemented  in  solid  rock  marked 
"  U.  S.  Geological  Survey,  New  York." 

Latitude.  44"  32'  28.19^.    Longitude,  74**  30'  04.51*. 

Log.  diet. 
To  station.  Azimuth.         Back  azimuth.       meters. 

Duane  M.  E.  Church 235  06  10.5  56  16  13.0  4.8686900 

Debar  252  36  30.6  72  48  18.6  4.36761«7 

Rice    284  44  OS. 0  104  50  29.0  4.0980000 

St.    Regis J  317  10  02.2  137  1^13.9  4.30220«9 

Morris   357  14  03.2  177  15  07.4  4.6276584 


Beadle,  Chenango  County,  N.  Y. 

On  a  bare  hill  in  Smithville  township  1^  miles  northwest  of 
Smithville  Flats  on  land  belonging  to  H.  C.  Beadle. 

Station  mark:  A  bluestone  post  30  by  7  by  7  inches  set  30 
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inches  in  the  ground  in  the  center  of  top  of  which  is  cemented 
a  bronze  triangulation  tablet. 

Latitude.  42*  24'  00.4<r.    Longitude,  75"  47'  01. ST. 

Log.  dlBt. 

To  station.  Azimutb.        Back  azimuth.       meters. 

McDonough   178  3148.5  368  8139.9  4.0396390 

Berry  204  44  20.5  24  48  0(7.4  4.2628410 

Bobell    3284936.8  148  53  45.9  4.2141530 


Bearfort,  Passaic  County,.  N.  J. 

A  station  of  the  U.  S.  Coast  and  Geodetic  Survey  on  a  high 
summit  of  Bearfort  mountain,  about  2  miles  southwesterly 
from  road  leading  over  mountain  from  Greenwood  lake  to 
Vernon. 

Station  mark:  A  copper  bolt  J  inch  in  diameter  projecting 
about  \  inch  above  rock. 

Latitude,  41"  08'  26. 09^-    Longitude.  74*  23'  31.35*. 

Log.  dlst. 
To  station.  Azimuth.         Back  azimuth.       meters. 

Hamburg  94  1130.7  274  06  02.8  4.0664657 

High   Point 13136  05.8  81125  26.5  4.4802442 

Eve   173  54  56.4  363  54  01.4  4.2549964 

Sterling    223  29  43.8  43  35  48.2  4.2720153 

High   Tornp.... 266  19  23.1  86  28  25.3  4.2845292 

Bald   Hill 350  10  07.9  170  1144.9  4.3060559 


Berry,  Chenango  County,  N.  Y. 

A  station  of  the  New  York  State  Survey  on  the  town  line 
between  Pharsalia  and  McDonough,  1^  miles  east  of  East  Phar- 
salia. 

Station  mark:  A  granite  post  marked  "N.  Y.  S.  S.    381." 

Latitude,  42"  32'  59.40*.    Longitude.  75"  41'  26.64". 

Log.  dlst. 
To  station.  *  Azimuth.         Back  azimuth.       meters. 

Virgil   80  26  34.2  260  07  19.8  4.5740234 

Solon    109  51  50.1  289  39  49.6  4.4115321 

Smyrna   190  27  53.7  10  29  21.3  4.2100631 

Sherburne   246  12  35.3  66  23  09.5  4.3680101 

Whltcomb   310  49  06.8  130  56  19.9  4.2809705 

Bobell    358  32  53.2  178  33  16.1  4.4865173 


Bloody  Pond,  Cortland  County,  N.  Y. 

A  secondary  station  in  the  northwest  corner  of  the  town  of 
Willet  on  the  highest  point  of  the  hill  to  the  northwest  of  Bloody 
Pond. 


I4*i 
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^tati  k-  A  cut  marble  post  30  by  6  by  6  inches  set  30 

incites  in  the  ground,  in  ^^^  center  of  top  of  which  is  cemented 
a  bronze  triangulation  tablet  marked  «  New  York  519.'' 

Latitude.  42«'  29'  21.22*.    Longitude,  75»  57'  38.1^. 
To  station. 


Berry 
Bobell 


Azlmutb. 

e      /         m 

Back  azimuth. 

Log.  dl8t. 
meters. 

263  02  16.6 

73  13  12.8 

4.3654328 

316  69  36.7 

136  10  66.1 

r  ■■  :.  .                          .  —          1       ■ 

4.5210775 

BoBBLL,  Chenango  Countt,  N.  Y. 

A  station  of  the  New  York  State  Survey  situated  on  the 
highest  point  of  a  bare  hill  in  the  town  of  Coventry,  4  miles 
south  and  1  mile  east  of  the  village. 

Station  mark:  A  granite  post  of  the  New  York  State  Survey 
marked  "N.  Y.  S.  S.    390." 

LaUtude.  42"  16'  26.186^    Longitude,  76"  40'  61.75*'. 

Log.  diet. 
To  station.  Azimuth.        Back  azimuth.        meters. 

Windsor   15  63  33.8  196  50  66.6  4.2956850 

Maine    76  38  30.0  266  26  28.6  4.4029914 

Virgil   1226327.9  302  34  63.6  4.6527998 

Berry    178  33  16.1  868  82  53.2  4.4866178 

Whltcomb    217  39  09.0  87  45  68.1  4.3564016 

Willis  287  46  26.2  107  59  21.4  4.4438658 

Butternut    239  25  01.1  59  42  62.4  4.6251388 


BooNviLLE,  Oneida  County,  N.  Y. 

A  high  cleared  hill  in  Boonville  park. 
Station  mark:  Flagstaff  in  park. 

Latitude,  43*  28'  47.61".    Longitude,  75"  19'  23.79". 
To  station.  Azimuth.        Back  azimuth. 


Myers 
Penn   , 


O         /  It 

270  41  15.1 
336  19  06.8 


90  50  27.0 
156  21  42.2 


Log.  dlst. 
meters. 

4.2559318 
4.0886049 


Bramlby,  Delaware  Coitnty,  N.  Y. 

On  a  high,  bare  ridge  in  Delhi  township,  2J  miles  south  of 
Bloomville,  on  land  owned  by  S.  G.  Bramley. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in 
solid  rock,  6  inches  below  surface  of  ground. 
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Latitude,  42*  17'  60.53^    Longitude.  74"  49'  06.7r. 

To  Btation. 

fitarkweather 

Loomis    

Meredith    

Utsayantlia    

Aiid€«    

Deyoe    

Persons  


Azimuth. 

e       /          n 

Back  azimuth. 

Loer.  dlst. 
meters. 

46  S8  13.7 

225  28  60.9 

4.4299297 

76  02  60.0 

255  47  35.1 
328  49  11.8 

4.5118611 

148  52  42.2 

4.1403248 

238  57  34.9 

59  06  48.4 

4.3410478 

321  21  12.8 

141  24  30.8 

4.0837993 

356  16  00.3 

176  16  64.6 

4.4564693 

113  30  42.9 

293  21  14.0 

4.3237562 

F-                                             .1 

Butternut,  Otsego  County,  N.  Y. 

On  a  cleared  knob  in  Butternut  township,  owned  by  Walter 
Wood  and  occupied  by  Mr.  Foote. 

Station  mark:  A  marble  post  36  by  6  by  6  inches,  set  32  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze 
triangulation  tablet  marked  "  New  York  517." 

Latitude.  42*  27'  58.70*.    Longitude,  75*  14'  22.18''. 

Log.  dlst. 
To  station.  Azimuth.        Back  azimuth.        meters. 

Willis    1830  41.8  198  25  48.0  4.4986447 

Bobell    59  42  52.4  239  26  01.1  4.6251388 

Whitcomb   8129  42.1  26118  39.1  4.3550978 

Sherburne  140  08  35.8  319  65  51.7  4.3866556 

Telford   195  38  15.2  16  42  04.0  4.4555214 

Meredith  284  02  38.0  104  16  10.6  4.4631355 

Andes  308  06  51.2  123  27  10.9  4.6953269 


Croghan,  Lewis  County,  N.  Y. 

Catholic  church  in  the  village  of  Croghan. 
Station  mark:  Stone  tower  on  church. 

Latitude,  48*  53'  31.64".    Longitude.  75*'  23'  28.71". 
To  station.  Azimuth.        Back  azimuth. 

Q  t  H  9  t  It 

Gum  

Elmer    68  0158.6  247  53  28.7 

Rock  84936  07.9  169  37  16.7 


Log.  dlst. 
meters. 

4.4501668 
4.2486477 
4.0906560 


Debar,  Franklin  County,  N.  Y. 

A  high  cleared  mountain  in  Duane  township  about  4  miles 
south  of  Duane  P.  O.  Best  reached  from  Debar  pond  on  north- 
east side  of  mountain.    No  trail. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in 
solid  rock  and  marked  "  U.  S.  Geological  Survey,  New  York." 
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Latitude.  44*'  86'  12.7".    Longitude.  74*  IS'  15.66*. 

To  station.  Azimuth. 

St.    Regis 215212.9 

Rice    460716.0 

Azure  72  48  18.5 

Owl's  Head  (2) 197  18  09.0 

Avertll    249S818.6 

Lookout 282  42  81.5 

Moose  Peak 328  2142.8 

Duane  M.  E.   Church 16153  58.0 


Log.  dist. 

Back  azimuth. 

meters. 

201  47  37.7 

4.387806» 

225  (ML  52.0 

4.1566600 

262  36  30.6 

4.36761G7 

17  20  48.9 

4.212188» 

69  52  33.0 

4.4682297 

102  60  04.4 

4.1444627 

148  80  49.6 

4.5178874 

331  52  12.0 

3.8487800 

Dbnman,  Sullivan  County,  N.  Y. 
(Not  occupied.) 

In  Neversink  township,  on  a  high  timbered  ridge  known  as 
Denman  mountain,  \\  miles  east  of  Clarysville  P.  O.,  on  land 
owned  by  Leonard  Moore,  who  lives  one-half  mile  west  of 
station. 

Station  mark:  A  copper  bolt  set  in  bowlder  10  by  10  by  8  feet 
on  highest  point  of  mountain  and  the  only  bowlder  on  top. 

Reference  mark:  The  birch  signal  tree  N.  68°  E.  (true)  20.8 
feet  distant. 

Latitude,  41°  54'  14.53".    Longitude.  74"  32'  26.14". 

Lof?.  dist. 
To  station.  Azimuth.         Back  azimuth.        meters. 

Q  I  If  O  /  Mf 

Walnut   55  55  20.6  235  46  10.1  4.3618317 

Graham 4.1781101 

Sam's    Point 320  24  30.5  149  3157.0  4.4778895 

South   Hill .?1G  01*  17.6  IHH  10  19.4  3.950^513 


Deyoe,  Delaware  County,  N.  Y. 

On  a  heavily  limbered  ridge,  property  of  Kew  York  State,  2 
miles  northwest  of  Lewbeach  P.  O. 

Best  reached  from  Rockland,  a  station  on  the  New  York,  On- 
tario and  Western  Ry.    E.  D.  Deyoe  lives  1  mile  south  of  Btation. 

Theodolite  elevated  25  feet  on  stump  of  tree. 

Station  mark:  Stump  of  maple  tree  18  inches  in  diameter,  25 
feet  high.  Six  lines  have  been  cut  through  timber  to  as  many 
different  stations. 
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I-atltude,  42*  02'  25.29*.    Longitude,  74*  47'  44.73". 

IiOgr*  diBt 
To  station.  Azimuth.        Back  azimuth.       metersu 

9       I  It  e        /         /r 

MauUk    381330.4  218  0(7  04.3  4.3326800 

Starkweather    114  46  08.0  294  35  52.8  4.8661821 

Bramley  176  16  64.6  366  16  00.3  4.4664693 

Andes    193  40  46.2  IS  43  09.3  4.3157762 

Graham    270  09  54.3  90  19  47.4  4.3090438 

Walnut  3553617.2  175  37 19.6  4.4493156 


DuANB,  M.  E.  Church,  Franklin  County,  N.  Y. 

(Not  occupied.) 

Situated  in  Duane  township  near  Duane  P.  O. 
Station  mark:  Center  of  church  spire. 

Latitude,  44*  89'  84.43'.    Longitude.  74*  15'  46.59\ 

Los.  diBt. 
To  station.  Azimuth.        Back  azimuth.       meters. 

Azure  55  16  13  235  06 10  4.30259 

Debar    831  52  ^  15153  68  8.84878 

Elmer,  Lewis  County,  N.  Y. 

Seven  miles  southwest  of  Lowville,  in  town  of  Harrisburg,  1 
mile  south  of  Harrisburg  post-office,  on  land  owned  by  E.  P. 
Elmer. 

Station  mark:  A  marble  post  48  by  8  by  8  inches  set  flush 
with  surface  of  ground,  and  in  center  of  top  is  cemented  a 
bronze  triangulation  tablet. 

LaUtude.  43**  49'  56.12*.    Longitude.  75*  36'  44.54'. 

Loff.  diet. 
To  station.  Azimuth.        Back  azimuth.       meters. 

Croghan  247  53  28.7  68  0168.6  4.2486477 

Alder  266  49  06.1  77  08  06.2  4.5752192 

Rock    286  1432.9  106  24  11.0  4.2890136 

Schwartz   812  18  58.8  132  80  18.8  4.4710612 


Ely,  Broomb  County,  N.  Y. 

An  observation  tower  on  the  first  hill  northwest  of  the  city 
of  Binghamton. 

Station  mark:  Center  of  observatory. 

Reference  marks:  A  granite  post  48  by  6  by  6  inches  set  42 
inches  in  the  ground,  35  feet  south  of  observatory,  and  marked 
«  N.  T.  S.  S.    417.'* 
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Latitude,  42«  07'  U.47'.    liongltude,  75»  65'  14.1(r. 


To  station. 


Maine    . 
Windsor 


Aximuth. 

156  42  65.5 
277  24  41.8 


Back  aslmuth. 

9  f  0 

836  40  84.0 
97  8141.6 


Log,  dlst 
metera. 

4.0672424 
4.1620909 


Eve,  Orange  CJounty,  N.  Y. 

On  the  western  end  of  a  partly  cleared  ridge  in  Warwick 
township,  2i  miles  from  Hudson,  a  station  on  the  Lehigh  and 
Hudson  B.  B.  Land  owned  by  James  Henry,  who  lives  400 
yards  north  of  station  and  at  foot  of  mountain. 

Station  mark:  A  copper  bolt  stamped  "U.  S.  G.  S."  set  in 
solid  rock. 

Beference  marks:  Azimuth  30°,  distance  24.25  feet  to  arrow 
cut  in  ledge  on  top  of  ridge.  Azimuth  194°,  distance  39.65  feet 
to  arrow  cut  in  ledge  on  top  of  ridge.  Azimuth  320°,  distance 
81.68  feet  to  arrow  cut  in  flat  stone,  level  with  surface  and  70 
feet  below  station. 

Latitude,  41«  18'  05.92*.    Lopgltude,  74«  24'  68.31^ 

Log.  dlst. 
To  station.  Azimuth.        Back  azimuth.       metera. 

High  Point 96  60  11.4  276  49  24.2  4.31SUeO 

Writer  139  13  21.6  819  07  01.4  4.3106677 

Vernon   160  2129.6  840  17  80.6  4.3964964 

Houston   1922720.4  12  29  81.6  4.8289821 

Sterling    28616  41.1  106  22  40.1  4.1876280 

Bearfort  363  54  01.4  173  64  66.4  4.2649964 


Graham,  Ulster  County,  N.  Y. 

On  Graham  mountain,  Hardenburg  township,  3  miles  south 
of  Seager  post-office,  and  best  reached  from  Arkville  station,  on 
the  Ulster  and  Delaware  Railroad.  The  highest  point  is  very 
sharp  and  covered  with  low  brush,  most  of  which  was  cut 
down  in  1900.  Land  owned  by  George  J.  Gould,  of  New  York 
city. 

Station  mark:  A  copper  bolt  in  flat  bowlder. 

LaUtude,  42*  02'  28.44*.    Longitude.  74*  82'  58.99'. 

Loc.  dial. 
To  station.  Azimuth.        Back  azimuth.       metera 

•         f  0  O  f  0 

Walnut  83  12  47.2  213  08  67.9  4.6287748 

Deyoe  90  19  47.4  270  09  64.8  4.8090488 

Ande»    142  39  02.3  3223131.2  4.4051606 

Utaayantha  176  14  48.4  355  13  10.9  4.6026806 

Slide  288  16  41.6  108  23  16.8  4.1639652 

Sajn'a  Point 338  34  47.4  158  43  90.5  4.6430488 
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Gum,  Lewis  County,  N.  T. 

On  a  high  cleared  point  in  Turin  township,  about  4  miles 
northwest  of  Turin  village,  on  land  owned  by  Thomas  EyanSy 
who  lives  2,000  feet  east  of  station. 

Station  mark :  A  stone  post  48  by  8  by  8  inches  set  flush  with 
surface  of  ground,  and  in  the  center  of  top  is  cemented  a  bronze 
triangulation  tablet. 

Latitude,. 48»  38'  49.46*.    Longitude.  75»  28'  B^W. 

Jjog.  dltt« 
To  station.  Azimuth.        Back  azimuth.       metera 

Rock  2L21807.9  33  28  08.2  4.2B2411t 

Alder  228  23  06.7  43  8716.7  4.6025888 

SUUwater    236  23  67.4  66  42  88.8  4.6868842 

SchwarU   267  06  48.6  67  16  dO.8  4.1065027 

Myers 301 14  28.1  12180  18.6  4.6679981 

Penn  328  46  18.0  148  64  29.0  4.5407028 


Hamburg,  Sussex  County,  N.  J. 

A  station  of  the  United  States  Coast  and  Geodetic  Survey. 

Situated  on  the  Hamburg  mountains,  in  the  town  of  Hardis- 
ton,  about  3  miles  S.  76°  E.  from  the  village  of  Hamburg,  on 
the  N.  Y.,  S.  and  W.  By.,  about  one-half  mile  S.  38°  W.  from 
dam  at  outlet  of  Sand  Pond,  and  on  land  owned  by  the  Franklin 
Iron  Co. 

Station  mark:  A  copper  bolt  three-quarters  inch  in  diameter 
and  4  inches  long,  set  in  solid  rock  with  one-half  inch  project- 
ing; also  by  letters  "G.  S.  of  N.  J."  cut  in  rock  on  southwest 
side  of  bolt. 

Latitude.  41*  08'  53.40*.    Longitude,  ^4"  81'  49.75". 

Los.  dlst. 
To  station.  Azimuth.        Back  azimuth.       meter*. 

High  Point 1501026.4  .         380  06  18.6  4.84486U 

Bearfort  274  06  02.6  94  U  80.7  4.0664667 

Bald  Hill 323  67  21.7  144  04  26.1  4.4096860 


Haybs,  Franklin  County,  N.  Y. 

Located  about  1  mile  northeast  of  Tupper  Lake  village  in  an 
open  field  on  a  large  bowlder  12  by  8  by  8  feet  near  hay  barn 
and  in  the  rear  of  a  small  log  building.  Land  is  owned  by  D.  J. 
Hayes,  liveryman,  of  Tupper  Lake.  Station  located  by  three- 
point  method. 
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Htatlon  mark:   A  bronze  triangulation  tablet  cemented  in 
solid  rock,  nuirl^od  "  U.  S.  Geological  Survey,  New  York." 

LAtttudf).  4L*  13'  86.99^    LoDgltude,  74"  26'  84.80^ 

Jjog.  dlst. 
To  »tAtlon.  Azimuth.        Back  azlmutb.       meUra. 

tt.    U4»Kti 2036761.0  24  02  85.0  4.8452S 

AmpprRAnd   267  16  25.0  87  26  27.5  4.28298 

Mt.    MorrlM 19  2129.5  199  20  08.0  8.89649 


High  Point,  Sussex  County,  N.  J. 

A  station  of  the  United  States  Coast  and  Geodetic  Survey  in 
Montague  township,  4  miles  south  of  Port  Jervis,  on  the  highest 
point  in  the  State. 

Station  mark:  A  copper  bolt  set  in  solid  rock. 

Utltud*.  4l*  19*  15.29\    Longttudd.  74*  $9'  42.86". 

Log.  di^ 
To  MAt;on.  Azimuth.        Back  aztmuth.       meters. 

Wahuit   170  1106.9  350  06  48.2  4.721ias 

ROAda    1S7  27  33.4  7  2»  02.6  4.3817799 

Wolf   1915044.3  11534S.5  4.496S1C0 

Wntor   508  4157.3  28  45  S.l  4.1SiaT7 

Vcmon    S«52  1S.3  29  58  07.8  4.8909515 

55.*m  «  IViul     21S  i»7  2S.5  33  19  35.9  4.667212S 

H.n^^^oa    233  25  04.0  53  37  OS.S  4.4979076 

K\*   275  49  24.2  95  59  U. 4  4.31SUdO 

StojJ  '  IS     250  U  32.0  lOaSSlS.l  4.5o70e29 

»V4irf,^rt                        311  Si  25.5  13136  05.8  4.4&^2442 

HAiV.lnuit                S.^M>P  :?.6  :.V»:0  25.4  4.S44^a 


U1i;H  ToKNF,  ROOKIJIND  Cv^CXTY,  X.  Y. 

.V  station  on  the  Unittx!  Stato<«  Coast  and  Geodetic  SoTTey 
in  l\au.a\H>  township,  alnnit  1  mi'.o  northi-ast  from  Rama[K>  sta- 
tion, on  tV.o  X.  Y,,  !•.  E.  and  \V.  R.  R,.  on  the  summit  of  a 
pr\^:r.:r.o:u  e»ovation  known  as  IMch  TorraO,  which  falls  off 
abrv.;:\v  ou  tbt*  sontluast  end.  S:a::on  is  abont  115  paces 
ror:h'.Ast  fron;  a  larce  cMff.  I-:\nd  :s  ownt-d  bv  H.  L  Pierson, 
of  Rv%r.:.^7NX 

S::?.:.:r:  r^;irk:  A  :l.roo-i;uar:or  ir.^h  bolt  ct-nientt-d  in  solid 

TvV  k. 


irfc.*-r,i*#  r**  »  r^r. 


i^N*-  .*^ 


4  *   <v  .  •v 

»  <<  r  r 
jif  »  *■  J 


ts:. 


4C«nS 

A. 
4. 
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Hooker,  Otsego  County,  N.  Y. 

On  a  high  bare  knob  in  Maryland,  township,  3^  miles  west  of 
8chenevus,  on  land  owned  by  E.  D.  Hooker  (P.  O.  Westville). 

Station  mark:  A  granite  post  48  by  6  by  6  inches,  set  42 
inches  in  the  ground,  marked  "  N.  Y.  S.  S.  409." 

LaUtude,  42"  35'  43.00".    Longitude.  74"  51'  53.44*. 

Loff.  diet. 
To  station.  Azimuth.        Back  azimuth.       meters. 

Meredith    8  49  60.2  188  48  12.6  4.S32»m 

Telford   119  50  46.6  299  89  21.7  4.4284766 

Wart  134  64  35.7  814  48  24.9  4.2450464 

Vtsayantha  313  63  52.2  134  06  00.6  4.496980S 


Houston,  Orange  County,  N.  Y. 

On  a  cleared  hill  in  Wallkill  township,  one-half  mile  north  of 
Hcotchtown  post-office,  on  land  owned  by  Robert  Houston,  who 
lives  in  Middletown,  N.  Y.  Harry  Smith,  renter,  lives  300  yards 
south  of  station.    A  good  view  in  all  directions. 

Station  mark:  A  stone  post  20  by  8  by  8  inches,  set  flush 
with  the  surface  of  ground,  in  center  of  top  of  which  is  cemented 
a  bronze  triangulation  tablet. 

Reference  marks:  Azimuth  185°,  distance  119.85  feet  to  a  large 
stone  pile  in  fence  corner.  Azimuth  340°,  distance  164.73  feet 
to  arrow  cut  in  white  rock  3  by  2  by  1  foot  above  ground,  arrow 
in  north  end  of  bowlder.  Azimuth  23°,  distance  242.22  feet  to 
arrow  cut  in  north  end  of  rock  ledge  10  by  4  by  1  foot  above 
ground.    Azimuth  90°,  distance  60  feet  to  stone  wall. 

LaUtude,  41'  29'  20.99^    Longitude,  74"  21'  35.00^. 

Log.  dist 
To  station.  Azimuth.        Back  azimuth.        meters. 

Eve  12  29  31.5  192  27  20.4  4.8288821 

High  Point 63  87  03.5  283  26  04.0  4.4973076 

Writer  73  27  08.3  263  18  86.1  4.272679^ 

Vernon    10132  05.0  28125  64.3  4.1219453 

Sam's  Point 180  39  16.9  0  89  23.5  4.3061821 

sterling    337  59  03.7  168  03  52.5  4.4338672 


Kempshall,  Hamilton  County,  N.  Y. 

A  heavily  timbered  mountain  in  the  town  of  Long  Lake,  on 
the  east  side  of  Long  Lake,  two  miles  south  of  Island  Hotel. 
Lines  are  cleared  through  timber  to  Blue  Mountain,  West  Moun- 
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tain,  Nigger  Head,  Owls  Head,  Mt.  Morris,  Mt.  St.  Regis  and 
Mt.  Ampersand. 

Theodolite  elevated  20  feet  on  trunk  of  tree. 

Station  mark :  Center  of  trunk  of  tree  2  feet  in  diameter  cut 
off  20  feet  from  ground.    Station  No.  493. 

Reference  mark:  A  copper  bolt  set  in  a  bowlder  2J  feet  in 
diameter  imbedded  in  the  roots  of  trunk,  bolt  being  2  feet  north- 
west of  center  of  tree. 

Latitude,  44»  01'  28.43*'.    Longitude.  74*  19'  48.97^ 

Log.  diet. 
To  Ktatlon.  Azimuth.        Back  azimuth.        meters. 

Blue   184*204.4  198  S9  06.6  4.2512882 

Weet  586716.0  238  4186.4  4.6481265. 

MorrlB    1421628.2  322  10  24.0  4.2789159 


Knack,  Sullivan  County,  N.  Y. 

In  Delaware  township  on  a  partially  cleared  ridge  2  miles 
west  of  the  village  of  Jeffersonville  on  land  owned  by  Peter 
Knack  who  lives  two  hundred  yards  east  of  station. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in 
solid  rock,  4  by  3  by  1  foot  exposed. 

Reference  marks:  Azimuth  105°,  distance  33  feet  to  arrow 
cut  in  rock  10  by  15  by  2  feet  exposed.  Azimuth  47°,  distance 
76  feet  to  arrow  cut  in  rock  on  east  side  of  ridge.  Azimuth  34°, 
distance  70  feet  to  arrow  cut  in  rock  very  little  above  surface. 

Latitude,  41*  47'  37.88\    Longitude.  74"  58'  51.35\ 

Log.  dlsL 
To  station.  Azimuth.        Back  azimuth.       meters. 

MauUk    19107  82.3  1108  81.8  4.0280701 

Walnut   2720884.4  92  17  00.9  4.2445693 

White   Lake 318  36  06.6  138  40  60.0  4.2674751 


Litchfield,  Herkimer  County,  N.  Y. 

In  Litchfield  township,  one-half  mile  north  of  Jerusalem 
church,  on  a  cultivated  bare  hill  owned  by  H.  Wheelock. 

Station  mark:  A  stone  post  30  by  8  by  6  inches,  set  28  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze 
triangulation  tablet. 
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LaUtude.  42*  68'  €6.66^    Longitude,  76*  08'  44.166^ 

LOff.  dlBt. 

To  station.  Aslmuth.        Back  aitmath.       meter  v 

Plalnfleld  10  08  22.7  190  0140.3  4.2918008 

Tawel    706908.1  260  62  08.1  4.1696687 

Schuyler    186  62  09.4  6  68  21.2'  4.2975436 

Lookout,  Franklin  CJounty,  N.  Y. 

A  bare  rocky  mountain  about  2  miles  east  of  Loon  Lake. 
Can  be  reached  from  Loon  Lake  House  by  trail  in  about  1^ 
hours,  or  from  Loon  Lake  station  by  road  and  trail  in  about 
same  time. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in 
solid  rock  and  marked  "  U.  S.  Geological  Survey,  New  York." 

LaUtude,  44"  34'  32.806^    Longitude,  74"  02'  69.064^ 

Log.  dUt.. 

To  station.  Azimuth.        Back  azimuth.       meters. 

•    t      0  •     f      0 

St.  Regie 601859.7  230  07  12.4  4.46266S9 

Debar    108  60  04.4  282  42  61.6  4.1444627 

Owls  Head  (2) 164  66  62.4  834  5218.9  4.8136926 

AveriU 226  4101.8  46  48  07.8  4.2709061 

Moose  Peak 361  44  22.7  171  4617.4  4.40S86O4 

McKenzle 357  03  40.0  1717  04  23.0  4.4266900 


LodMIS,  DSLAWARB  CoUNTY,  N.  Y. 

On  a  partially  cleared  ridge  in  Walton  township  about  5  miles 
northwest  of  Walton  and  three-quarters  of  a  mile  north  of. 
Loomis  post-oflSce.    Land  owned  by  Mr.  Allen  of  Walton. 

Station  mark:  A  copper  bol.t  set  in  bowlder  level  with  surface 
of  ground. 

Reference  marks:  Azimuth  194°,  distance  664.30  feet  to  a 
6-inch  ftpike  driven  in  center  of  blaze  on  lone  wild  cherry  tree 
in  field.  Azimuth  346°,  distance  123.35  feet  to  a  6-inch  spike 
driven  in  blaze  on  oak  tree  8  inches  in  diameter. 

LaUtude.  42*  13'  84.38'.    Longitude,  76*  12'  01.02*. 

Log.  dlst. 

To  station.  Azimuth.        Back  azimuth.    •    meters. 

•    t      0  9     f      0 

Rockrlft  91617.1  189  15  12.3  4.1384968 

WiUia   762068.7  266  14  80.8  4.1846778 

ICerodith   230  62  67.0  6104  62.6  4.4860309 

Bramley  266  47  35.1  76  02  60.0  4.6118611 

SUrkweather    31180  08.7  13136  04.7  4.2172014 
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Maine,  Broome  County,  N.  Y. 

A  station  of  the  New  York  State  Survey  on  a  bare  hill  in  the 
eastern  part  of  the  town  of  Maine. 

Station  mark:  A  granite  post  48  by  6  by  6  inches  marked 
"  X.  Y.  S.  S.    398.'- 

Latitude.  42"  18'  16.35*.    Longitude,  75"  68'  44.81*. 

Log.  dlsL 
To  station.  Azimuth.        Back  azimuth.       meters. 

Virgil 1561916.5  836  12  44.6  4.518S599 

Bobell   256  26  28.6  70  38  30.0  4.4029914 

Windsor  304  13  21.2  124  22  43.3  4.3668693 

Ely    3364034.0  156  42  66.6  4.0872424 


Marcy,  Essex  County,  N.  Y. 

A  high  bare  mountain,  the  highest  in  the  Adirondacks,  in  the 
western  part  of  Keene  township.  A  good  trail  from  Adirondack 
Lodge  (9  miles)  and  one  from  il^  Ausable  lakes,  about  the  same 
distance. 

Station  mark:  A  copper  bolt  in  solid  rock  marked  ^^  Station 
No.  1  N.  Y.  S.  Adirondack  Mtn.  Survey." 

Latitude,  44"  06'  46.102*.    Longitude,  73"  56'  26.990*. 

Log.  dlst. 
To  station.  Azimuth.        Back  azimuth.        meters. 

Vanderwhacker  30  08  61.4  210  0140.7  4.4401857 

Blue   661619.8  234  66  26.4  4.6690929 

Seward  103  23  69.8  283  12  28.2  4.3567847 

Mclntyre  124  1147.0  304  09  09.0  3.7860100 

Moose  Peak 166  25  55.8  846  22  84.7  4.4347723 


Maulik,  Sullivan  County,  N.  Y. 

On  a  partially  cleared  ridge  in  Freemont  township,  3  miles 
southwest  of  Rockland  village  on  the  New  York^  Ontario  and 
Western  Railway,  on  land  owned  by  John  Maulik,  who  lives 
one  quarter  mile  southwest  of  station. 

Station  mark:  Center  of  maple  tree,  2  feet  in  diameter,  cut  off 
for  instrument  support  28  feet  above  ground. 

Reference  marks:  Azimuth  322^,  distance  7.86  feet  to  arrow 
cut  in  large  bowlder.  Azimuth  81°,  distance  75.77  feet  to  arrow 
cut  in  ledge,  south  side  of  ridge.  Azimuth  1G6°,  distance  49.87 
feet  to  arrow  cut  in  flat  bowlder. 
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Latitude,  41"  53'  17.14".    Longitude,  74»  57'  22.07". 

Log.  dltt 
To  station.  Azimuth.        Back  azimuth.       meters. 

Knack  1108  31.8  19107  82.8  4.0280701 

Deyoe   218  07  04.3  38  13  30.4  4.3326800 

Walnut  306<152.5  125  49  19.9  4.280879« 

White  Lake 337  36  38.2  157  4128.4  4.4149285 


McDoNOUGH,  Chenango  County,  N.  Y. 

A  secondary  station,  on  a  comparatively  low  hill  in  McDonough 
township,  about  10  miles  west  of  Oxford  and  one-half  mile  west 
of  McDonough  Tillage  on  land  owned  by  Geo.  Jones.  The  view 
is  partly  cut  off  by  timber  and  higher  hills. 

Station  mark:  A  pole  6  inches  in  diameter  set  in  ground  and 
resting  on  a  bowlder  18  inches  under  ground.  A  triangle  is 
out  on  upper  surface  of  bowlder. 

Reference  marks:  A  stone  wall  east  2(56  feet;  a  stond  wall 
west  204  feet. 

Latitude,  42*  29'  55.38".    Longitude.  75"  47'  13.87*. 

Loff.  dist. 
To  station.  Azimuth.        Back  azimuth.       mdten. 

Berry  234  25  26.9  64  29  22.2  8.9898161 

Bobell    3404010.4  160  44  28.0  4.4224870 

Bealle  358  3139.9  178  3148.5  4.0896390 


McIntyre,  Essex  County,  N.  Y. 
(Not  occupied.) 

A  very  high  bald  mountain  in  the  southern  part  of  North  Elba 
township.  • 

Station  mark:  Probably  a  bolt  of  the  New  York  State  Land 
Survey. 

Latitude.  44'  08'  87.04^    Longitude,  73*  69'  13.82". 

Log.  disL 
To  station.  Azimuth.        Back  azimuth.       metera. 

Vanderwhacker  17  50  39  197  46  05  4.46689 

Seward 96  05  50  275  56  56  4.28366 

Ampersand  120  25  51  300  16  49  4.80128 

Moose  Peak 176  37  12  356  36  30  4.862B9 

Marcy    304  09  09  124  U  47  3.78501 
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MoKbnzib,  Essex  County,  N.  Y. 
(Not  occupied.) 

A  high  cleared  Diountain  in  northwestern  part  of  E&Bex  county, 
about  3  miles  northwest  of  Lake  Placid. 

Station  mark:  Probably  a  bolt  of  New  York  State  Land 
Survey. 

Latitude,  44"  20'  10.91".    Longitude.  74''  01'  61.29\ 

Loff.  diat. 
To  station.  Azimuth.        Back  azimuth.       meters. 

Seward   34  20  28.0  21)4  18  28.0  4.87S5S 

Ampersand  60  ZL  12.0  230  14  03.0  4.84787 

St  Regis.- 1064040.0  288  87  11,0  4.89856 

Lookout  11170423.0  867  03  40.0  4.42538 

Moose  Peak 234  38  19.5  64  34  81.0  8.44^8 

Marcy   840  43  66.6  160  48  28.0  4.42010 

Jtf EREDiTH,  Delaware  County,  N.  Y. 

•  

On  a  high  bare  knob  about  two  miles  southwest  of  East  Mere- 
dith, in  Meredith  township,  on  land  belonging  to  Finley  Gil- 
christ. 

Station  mark:  A  marble  post^  28  by  6  by  6  inches,  set  24  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  a  bronze 
triangulation  tablet. 

LaUtude,  42*  24'  13.69".    Longitude,  74"  54'  17.93*. 

Log.  dlsL 
To  station.  Azimuth.        Back  azimuth.       meters. 

Willis 68  43  52.6  238  25  28.4  4.6487972 

SUrkweather    2129  20.3  20123  26.9  4.6177814 

Loomis   5104  52.6  230  62  67.0  4.4960300 

Butternut   104  16  10.6  284  02  88.0  4.4581355 

Telford  160  13  42.7  330  08  66.9  4.5987214 

Hooker  188  48  12.6  8  49  60.2  4.3829191 

Utsayantha 27105  06.7  9117  61.2  4.418S8M 

Andefc 325  31  02.4  145  37  50.7  4.8904270 

Bramley  328  49  11.8  148  62  42.2  4.140S248 


MoNTicELLo,  Sullivan  County,  N.  Y. 
(Not  occupied.) 

Station  mark:  Stand  pipe  at  Monticello. 

Latitude.  41^  39'  32.12*.    Longitude.  74*  40'  57.31'. 
To  station. 

Sam's  Point 

Wolf  


Azimuth. 

e      /         m 

Back  azimuth. 

Log.  dist. 
meteri. 

267  04  06.7 

87  17  00.0 

4.43S832T 

309  50  25.2 

129  64  10.4  • 

-      4.026S466 
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Moody,  Franklin  County,  N.  T. 
(Not  occupied.) 

A  low  bare  point  on  the  east  side  of  Big  Tupper  Lake  in  the 
southwest  corner  of  Franklin  county. 
Station  mark:  A  bolt  of  the  N.  Y.  State  Land  Survey. 

Latitude.  44«  U'  28.01'.    Longitude.  74*  29'  26.5r. 
To  station. 


St.  Regis. 
Morris  ... 


Azimuth. 

o      /     <r 

back  azimuth. 

Log.  dlat. 
meters. 

207  4101 

27  47  44 

4.43917 

840  27  87 

100  28  14 

8.5479S 

MoosB  Peak,  Essex  County,  N.  Y. 

On  a  high  cleared  mountain  in  the  northwestern  part  of  Essex 
county  on  the  north  side  of  Lake  Placid.  There  is  a  good  trail 
from  the  Lake  Placid  side. 

Station  mark:  A  half  inch  hole  drilled  in  bowlder. 

Latitude,  44«  21'  03.068^    Longitude.  74«  00'  15.23". 

Log.-  dlst 
To  station.  Azimuth.        Back  azimuth.       meters. 

Seward  80  20  49.6  216  18  87.6  4.4210662 

Ampersand  60  26  33.0  280  48  13.0  4.8110300 

HcKenzle 54  34  81.0  234  88  19.5  3.4435SGa 

Morris  60  44  41.0  240  24  66.6  4.6867242 

St.  Regis 1O40O49.1  283  47  08.7  4.4^3632 

Debar    146  80  49.6  828  2142.8  4.5178874 

Lookout   1714617.4  86144  22.7  4.4023504 

Kyw\\\  *. 1942222.9  14  27  33.2  4.6938666 

Marcy   346  22  34.7  166  26  65.8  4.4347726 


Morris,  Franklin  County,  N.  Y. 

A  high  bald  mountain  in  south  end  of  Waver ly  township.  4 
miles  east  of  Big  Tupper  Lake  and  6  miles  south  of  Tupper  Lake 
village.  Best  reached  by  driving  from  Tupper  Lake  village  to 
Waukesha  Hotel,  thence  by  logging  road  and  dim  trail  to  sum- 
mit of  mountain. 

Station  mark:  Aluminum  bolt  of  New  York  State  Land  Sur- 
vey set  in  solid  rock,  also  copper  bolt  1  inch  in  diameter  set  in 
solid  rock  and  stamped  "  U.  S.  G.  S.  N.  Y.  497,"  9f  inches  distant 
from  State  Land  Survey  bolt.  Position  computed  is  that  of 
State  Land  Survey  bolt. 
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Latitude.  44*  09'  85.18*.    Longitude,  74"  28'  82.37" 

To  station. 

West 

Moody 

Azure    

Rice 

Hayes  

St.  Regis 

Moose  Peak 

Ampersand  

Seward  

Vanderwhacker  

Blue  

Kempshall    


Azimuth. 

Back  azimuth. 

e        /        4r 

Log.  dist 
meters. 

29  10  08.7 

209  00  90.7 

4.5811562 

IGO  28  14.0 

340  27  37.0 

3.5479300 

177  15  07.4 

857  14  03.2 

4.62765S4 

194  26  56.0 

14  31  17.0 

4.6070600 

199  20  08.0 

19  21  30.0 

3.8964900 

202  44  15.1 

22  50  21.0 

4.4771258 

240  24  56.6 

60  44  41.0 

4.6S57242 

249  00  18.0 

69  11  42.0 

4.3677100 

269  53  53.6 

90  06  24.g 

4.8433268 

313  34  05.6 

133  49  64.6 

4.623S473 

349  24  34.2 

169  27  39.9 

4.5114860 

322  10  24.0 

142  16  28.2 

4.2789159 

Myers,  Oneida  County,  N.  Y. 

A  low  partially  cleared  hill  about  6  miles  northeast  of  Forest- 
port,  locally  known  as  "Myers  Hill."  The  Herkimer-Oneida 
county  line  passes  over  the  hill  about  1000  feet  east  of  station. 

Station  mark:  A  copper  bolt  marked  "  U.  S.  G.  S.  N.  Y.  487  " 
set  in  solid  rock. 

Latitude,  43*  28'  39.82^.    Longitude.  75"  06'  01.72". 

Log.  dlst. 
To  station.  Azimuth.        Back  azimuth.       meters. 

O         f  0  O  t  If 

Schuyler    2  07  08.5  182  06  29.1  4.5450250 

Penn  49  54  30.9  229  47  55.8  4.228U88 

BoonrlUe  90  50  27.0  270  4115.1  4.2659818 

Gum  1213013.6  30114  26.1  4.56799S1 

Schwartz  137  06  45.4  316  57  29.4  4.42(2541 


Otsego,  Otsego  County,  N.  Y. 

A  station  of  the  United  States  Coast  and  Geodetic  Survey  and 
of  the  New  York  State  Survey^  in  Cherry  Valley  township,  3 
miles  east  from  the  village. 

Station  mark:  A  granite  post,  48  by  6  by  6  inches,  marked 
''  N.  Y.  S.  S.    26,"  set  42  inches  in  the  ground. 

Latitude.  42*  46'  54.73".    Longitude.  74»  42'  14.60". 

Log.  dlst 
To  station.  Azimuth.        Back  azimuth.       meters. 

Wart    72  05  40.2  25152  56.0  4.4302101 

Telford  78  19  18.7  258  0119.8  4.5674238 

Tassel  Hill 109  41  58.7  289  16  58.2  4.726aJ76 

Utsayantha    347  33  08.8  167  37  46.6  4.6390267 


Co-oPBBATioN'  WITH  Unitbd  States  Geolooical  Subvby.    157 

Owl's  Head  (2),  Franklin  County,  N.  Y. 

On  a  rocky  x>^mt  about  one-half  mile  northeast  of  Owls  Head 
station  on  Mohawk  and  Malone  Railway.  Ridge  is  considerably 
higher  to  north.    View  cut  off  from  north  to  east. 

Station  mark:  A  copper  bolt  leaded  in  rock  marked  "XJ.  S. 
G.  S." 

LaUtude,  44»  44'  86.81'.    Longitude,  74*  00'  35.30*. 

Log.  diBt. 
To  Btation.  Azimuth.        Back  azimuth.       meters. 

•         t  0  •  f  0 

Debar    17  20  43.9  197  18  00.0  4.2121883 

Averill    284  H  44.7  104  23  30.2  4.3573875 

Lookout   884  52  13.9  154  56  62.4  4.8135926 

Penn,  Oneida  County,  N.  Y. 

A  United  States  Coast  and  Geodetic  Survey  point  on  a  bare 
hill  in  Steuben  township  about  2  miles  west  of  Steuben  station. 

Station  mark:  A  granite  post  marked  HIl  with  four  granite 
witness  posts. 

Latitude,  43"  22'  46.56*     Longitude,  75*  16'  36.36". 

Log.  dist. 
To  station.  Azimuth.        Back  azimuth.       meters. 

O         t  0  O  t  0 

Gum  148  64  29.0  328  46  18.0  4.5407028 

Boonvllle  165  2142.2  835  19  06.8  4.0885049 

Schwartz  170  16  34.5  350  18  54.7  4.4888160 

Myers    229  47  55.8  49  54  30.9  4.2281188 

West  Canada 249  30  18.7  69  52  17.9  4.6612806 

Fort  Noble 264  17  01.0  84  84  59.0  4.5500200 

Hamilton  266  52  46.9  87  29  36.5  4.8601480 

West  Creek 280  50  11.0  10118  37.0  4.6719400 

Schuyler    834  10  19.3  154  16  17.0  4.4284698 


Pbbsons,  Delaware  Countt,  N.  Y. 
(Not  occupied.) 

On  a  round  bare  knoll  in  Franklin  township,  on  land  owned 
by  A.  R  Persons  (Treadwell  post-office). 

Station  mark:  A  bronze  tablet  cemented  in  solid  rock  15 
inches  below  surface  of  ground  and  covered  with  a  small  pile  of 
flat  stones. 

Latitude.  42*  22'  22.15'.    Longitude.  75*  03'  10.37^ 

Los.  dlBt. 
To  station.  Azimuth.        Back  azimuth.       meters. 

9      r         0  9-00 

Butternut 124  07  86.1  804  00  08.0  4.2681221 

Iferedlth    254  10  18.8  74  16  12.3  4.1022924 

Bramlej  298  2114.0  113  80  42.9  4.8287562 
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Plainpibld,  Otsbgo  County,  N.  Y. 

On  a  bald  ridge  owned  by  J.  J.  Roberts  in  town  of  Plainfleld, 
li  miles  south  of  Plainfteld  Center.  Some  timber  still  standing 
on  western  end  of  ridge. 

Station  mark:  A  blue  stone  post  36  by  6  by  6  inches  set  22 
inches  in  the  ground  and  resting  on  solid  rock.  In  the  center  of 
top  of  post  is  cemented  a  bronze  triangulation  tablet. 

LaUtude,  42*  48'  40.79*.    Longitude,  75*  U'  14.«B^ 


To  station. 


TasMll  .. 
Litchfield 


Azimuth. 

143  61  27.S 
190  01  40.3 


Back  azimuth. 

•       §        m 

tS3  46  10.4 
10  03  22.7 


Loff  dlBt 
meter*. 


4.] 
4.2918608 


RiOB,  Franklin  County,  N.  Y. 
(Not  occupied.) 

On  a  partly  cleared  mountain  about  3  miles  east  of  Madawaska 
station,  on  the  New  York  and  Ottawa  Railway.  Can  go  in  row- 
boat  from  station  to  foot  of  mountain. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  solid 
rock. 

LaUtude,  44'  80'  44.56'.    Longitude.  74*  20'  66.82^. 

Log  dlst. 
To  station.  Azimuth.        Back  azimuth.       meters. 

Azure 104  50  29.  284  44  03.  4.00800 

Debar 226  0152.  46  07  16.  4.15M8 

St.  Regis 322  36  47.  172  87^4.  4.0ffl5 


Book,  Lewis  County,  N.  Y. 
A  high  rocky  point  in  Watson  township,  8  miles  east  of  Low- 

■ 

ville,  on  land  owned  by  George  Venatti. 

Station  mark:    A  bronze  triangulation  tablet  cemented  in 
solid  rock. 

Latitude,  43*  46'  68.98'.    Longitude,  76*  21'  49.26*. 

Log  dlst 
To  station.  Azimuth.        Back  azimuth.       meters. 

Gum  322303.2  212  18  07.9  4.2524118 

Elmer 106  24  11.0  28S 14  32.9  4.2890186 

Croghan   169  37  16.7  340  86  07.9  4.0908650 

Alder 238  09  09.7  62  18  27.6  4.8672002 

Stillwater   25137  68.6  71  Bl  40.6  4.4461049 

SchwarU  847  42  08.2  167  43  46.6  4.1709796 
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RooKRiPT,  Delaware  County,  N.  Y. 
(Not  occupied.) 

On  a  high  timbered  ridge  in  Walton  township. 

Station  mark:  Hemlock  signal  tree  2  feet  in  diameter  with 
two  notches  cut  on  north  and  south  face  and  a  mound  of  stone 
6  feet  in  diameter  and  3  feet  high  piled  around  it. 

Reference  marks:  Azimuth  35°,  distance  41.93  feet  to  a  6-inch 
spike  driven  in  center  of  blaze  on  maple  tree.  Azimuth  117°, 
distance  28.34  feet  to  a  6-inch  spike  driven  in  center  of  blaze  on 
beech  tree  10  inches  diameter.  Azimuth  205°,  distance  46.23 
feet  to  a  6-inch  spike  driven  in  center  of  blaze  on  rock  oak  tree 
16  inches  diameter. 

Latitude,  42»  06'  14.29-'.    Lotetude,  75'*  18'  87.48". 

Log.  dlst 
To  station.  Azimuth.        Back  azimuth.       meters. 

9      t         0  o       t        m 

Willis 2881068.3  313  06  80.6  4.1TM1S6 

Loomls  1891612.8  916  17.1  4.1834068 

Starkweather 269  40  06.7  79  47  14.9  4.1701092 

Sams  Point,  Ulster  Cottnty,  N.  Y. 

In  Warwarsing  township,  6  miles  from  Ell^nville,  on  the 
southern  end  of  a  rocky  ridge  locally  known  as  Sams  Point, 
and  owned  by  Le  Grand  Batsford,  who  lives  under  the  bluflf,  400 
yards  south  of  station. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in  a 
large  flat  rock. 

Reference  marks:  Azimuth  1°,  distance  38.43  feet  to  arrow 
cut  in  flat  rock.  Azimuth  297°,  distance  51.97  feet  to  arrow  cut 
in  flat  rock.  Azimuth  190°,  distance  14.22  feet  to  arrow  cut  in 
flat  rock. 

Latitude,  41*  40'  15.46^    Longitude,  74»  21'  26.02*'. 

Loi?.  d?Mt. 
To  station.  Azimuth.        Back  azimuth.         meters. 

O         f  0  9  10 

Houston 03923.6  180  89  16.9  4.3061821 

High  Point 331935.9  213  07  28.6  4.6672128 

Vernon  36  58  17.9  216  6159.9  4.8415805 

Roads 56  10  16.9  235  69  37.5  4.4292886 

Wolf  664834.2  246  39  28.6  4.3149145 

Montlcello 87  17  09.0  267  04  09.7  4.4338327 

Walnut  110  49  26.5  290  32  66.2  4.5648950 

South  Hill 142  43  36.1  322  8(7  17.4  4.8858465 

Denman  149  3157.0  329  24  36.6  4.4778895 

Graham 158  42  80.5  338  34  47.4  4.6430438 

Slide 176  10  36.6  866  09  27.8  4.5627499 

Sterling 347  88  20.8  167  48  03.4  4.6666486 


^^^  ^,„T«  Lbwis  County,  N.  Y. 

half  mile  east  of  Schwartz  school  house 
on  high  ground  one- 

in  Greig  t^^^J^^^^ed  50  feet. 
Theodolite  e      ^  ^j.anite  post  in  top  of  which  is  cemented  a 
Station  m^r^'  ' 
copper  bolt 

^ts'    Longitude,  75»  1»' 28.87'. 
*uude  «•  S9'  (»-^'    "^  Log.  aiit. 

I^"^"    '  Azimutb.        Back  azimutli.        meters. 

^^''^^       '             ....V 87  15  20.8  2e7  08  48.6  4.1055027 

^orc  *.*. 182  80  13.8  812  18  68.8  4.471M12 

jjltficr " 167  43  45.6  347  42  06.2  4.1709796 

jiock 2017  82  12.2  27  88  52.0  4.606M84 

j^der "\ 226  06  29.6  45  18  33.0  4.5182215 

0tinw«ter •• j^g  g^  gg ^  jj^  ^  ^^  4.4242541 

Hf^^   \\. 350  13  54.7  170  16  34.5  4.4888160 


Seward,  Franklin  County,  N.  Y. 

In  the  southeastern  part  of  Franklin  county  on  a  high  moun- 
taiD>  3  miles  south  of  Ampersand  pond.  It  is  covered  with  a 
dense  growth  of  small  balsam,  but  summit  has  been  partly 
cleared.  Best  reached  from  cabin  of  Santa  Clara  Lumber  Co. 
on  Ampersand  pond.  Follow  up  Ward  brook  on  lumber  and 
logging  road.  Pass  first  lefthand  road,  then  keep  to  left  to  end 
of  road,  whence  a  blazed  trail  may  be  followed  to  summit. 

Station  mark:  A  copper  bolt  set  in  solid  rock  2  feet  below 
surface  of  ground. 

latitude,  44*'  09'  35.25*.    Longitude,  74"  12'  00.22". 

Log.  dJst. 
To  station.  Azimuth.        Back  azimuth.         meterm. 

Blue    26  54  00.0  206  46  36.3  4.663S658 

Morris  90  06  24.8  269  53  68.6  4.848^268 

St  Regie 159  28  26.7  339  22  59.9  4.4701061 

Ampersand  178  17  56.0  358  17  48.0  8.9201400 

McKenzIe 214  13  28.0  34  20  28.0  4.87568C0 

Moose  Peak 216  18  37.6  36  26  49.6  4.4810862 

Mclntyre   275  56  56.0  96  06  50.0  4.2336600 

Marcy    283  12  28.2  103  23  59.8  4.3K7847 

Vanderwhacker  344  00  06. 0  164  04  25.4  4.4808681 
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Shbbbuenb,  Chenango  County,  N.  Y. 

On  a  long,  bare  hill,  owned  by  Nicholas  Richards,  in  the  ex- 
treme southeastern  corner  of  the  town  of  Sherburne. 

Station  mark:  A  bowlder,  24  by  10  by  10  inches,  sunk  24 
inches  in  the  ground. 

Latitude.  42"  38'  03.405^    Longitude,  75*'  25'  48.61*. 

Log.  dlst. 
To  station.  Azimuth.        Back  azimuth.         meters. 

Whitcomb  17  03  37.4  197  00  17.2  4.36293514 

Berry  66  23  09.5  246  12  35.3  4.3680101 

Smyrna 109  43  51.3  289  34  43.9  4.2907616 

Telford  249  10  52.8  69  22  27.2  4.8969063 

Butternut   319  55  51.7  140  03  35.8  4.3866556 


Slide,  Ulster  County,  N.  Y. 

On  the  highest  peak  in  the  Catskill  Mountains,  5  miles  south 
of  Slide  Mountain  post-oflSce,  or  J.W.  Butcher's  house. 

The  nearest  railroad  station  is  Big  Indian  on  the  Ulster  and 
Delaware  Railroad. 

The  top  of  the  mountain  is  wooded.  Theodolite  set  under 
center  of  a  tower  25  feet  high,  and  lines  of  sight  cut  toward 
other  stations. 

Station  mark:  A  copper  bolt  stamped  U.  S.  G.  S.  set  in  a 
conglomerate  rock  a  little  above  surface. 

Reference  marks:  Azimuth  38°,  distance  27.07  feet  to  a  6-inch 
spike  driven  in  a  balsam  tree,  12  inches  in  diameter,  2J  feet 
above  ground.  Azimuth  244°,  distance  32.65  feet  to  arrow  cut 
in  ledge  in  path  around  north  side  of  tower.  Azimuth  -289°, 
distance  220.65  feet  to  arrow  cut  in  ledge  of  rock,  east  outlook 
from  mountain. 

Latitude.  41*  69'  67.1^.    Longitude.  74*'  23'  10.87". 

Log.  dlst. 
To  station.  Azimuth.        Back  azimuth.         meters. 

O         t  It  O  t  If 

Walnut  53  42  07.4  233  26  44.2  4.5971647 

Graham 108  23  15.3  288  16  41.6  4.1539652 

Andes 130  32  52.6  310  18  47.4  4.5803074 

UtMiyantha 159  19  04.0  339  10  51.4  4.6755330 

Sams    Point 356  09  27.3  176  10  36.6  4.5627499 

South  Hill 29  03  59.8  208  58  49.8  4.3421254 

11  " 
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Smyrna,  Chenango  County,  N.  Y. 

On  the  highest  point  of  a  bare  hill  in  the  town  of  Smyrna 
4  miles  west  of  the  village. 

Station  mark:  A  bluest  one  post,  48  by  6  by  6  inches,  set  30 
inches  in  the  ground  (resting  on  solid  rock)  in  the  center  of  top 
of  which  is  cemented  a  bronze  triangulation  tablet. 

Latitude,  42"  41'  3€.3r.    Longitude,  75"  39'  IG.a*. 
To  station. 


Berry  ..... 
Sherburne 


Azimuth. 

O          /              It 

Back  azimuth. 

O            1             tf 

Log.  dlst. 
meters. 

10  29  21.3 

190  27  53.7 

4.2DL00681 

289  34  43.9 

109  43  51.3 

4.2907(>16 

South  Hill,  Ulster  County,  N.  Y. 
(Not  occupied.) 

In  Warwarsing  township,,  on  a  sharp,  round,  partially  cleared 
hill,  2  miles  north  of  Ulster  Heights  post-office,  on  land  owned 
by  Grant  Sheely,  who  lives  500  yards  south  of  station. 

Station  mark :  The  rock  oak  signal  tree. 

Reference  marks :  Azimuth  9°,  distance  45  feet  to  arrow  cut 
in  bowlder  6  by  5  by  3  feet  exposed.  Azimuth  201°,  distance 
60  feet  to  arrow  cut  in  bowlder  4  by  3  by  2  feet  exposed.  Azi- 
muth 245°,  distance  70  feet  to  arrow  cut  in  bowlder  6  by  2  by  1 
feet  exposed. 

Latitude,  41*  49'  34.00^.    Longitude,  74°  30'  53.68". 

Lof?.  dist. 
To  station.  Azimuth.        Back  azimuth.         meters. 

O         t  If  O  I  n 

Walnut 78  42  43.0  258  32  31.2  4.3346119 

Denman   166  10  19.4  346  09  17.6  3.990O51S 

Slide 208  58  49.8  29  03  59.8  4.3421354 

Sams  Point 322  37  17.4  142  43  36.1  4.335W65 


Starkweather,  Delaware  County,  N.  Y. 

On  a  partially  cleared  ridge  in  Walton  township,  6  miles 
southeast  of  Walton,  on  land  owned  by  J.  TI.  Starkweather,  who 
lives  one-half  mile  east  of  station. 

Station  mark:  A  bronze  tablet  cemented  in  bowlder  4  by  3 
bv  2  feet. 
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Reference  marks:  Azimuth  50^,  distance  113.10  feet  to  arrow 
cut  in  ledge.  Azimuth  110°,  distance  75.17  feet  to  arrow  cut  in 
ledge.     Azimuth  185°,  distance  31.15  feet  to  arrow  cut  in  ledge. 

Latitude,  42*  07' 39.85".    Longitude,  75°  03' 03.35". 

Log.  dist. 
T.O  station.  Azimuth.        Back  azimuth.         meters. 

Rockrlft  79  47  14.9  259  40  09.7  4.1704092 

Loomls LSI  36  04.7  31130  03.7  4.2172014 

Meredith 20123  26.9  2129  20.3  4.5177814 

Bramley  225  28  50.9  45  38  13.7  4.4299297 

Deyoe 294  35  52.3  114  46  08.0  4.36618a 

=        ,=5  % 


Sterling,  Orange  County,  N.  Y. 

Near  the  west  side  of  a  brushy  ridge  in  Tuxedo  township, 
S.  67°  W.  1^  miles  from  the  southwest  extremity  of  Lake  Mom- 
basha,  on  land  owned  by  the  Sterling  Park  Co. 

Station  mark:  A  copper  bolt  1  inch  in  diameter  wedged  in 
bowlder  and  three-quarters  inch  above  surface,  and  stamped 
"  U.  S.  G.  S."     Bowlder  2  by  3  feet  by  6  inches  above  ground. 

Reference  marks:  Azimuth  30°,  distance  8.04  feet  to  arrow 
cut  near  north  end  of  bowlder  3  by  4  feet  bv  4  inches  above 
ground.  Azimuth  70°,  distance  13.70  feet  to  arrow  cut  in  bowl- 
der 6  by  4  by  1  foot  above  grgund.  Azimuth  287°,  distance  5.51 
feet  to  arrow  cut  in  bowlder  5  by  3  by  1  foot  above  ground. 
Azimuth  148°,  distance  29.01  feet  to  signal  tree. 

Latitude,  41"  15'  46.64".    Longitude,  74"  14'  18.21". 

Lof?.  dlst. 
To  station.  Azimuth.         Back  azimuth.         meters. 

Bearfort  43  35  48.2  223  29  43.8  4.2720153 

IHgh  Point 100  28  18.1  280  1132.0  4.5570329 

Eve  106  22  40.1  286  15  41.1  4.1875.'^80 

Houston  1.58  03  52.5  337  59  03.7  4.4333572 

Sams  Point 167  43  03.4  347  38  20.8  4.6666435 

High   Tome 332  54  23.9  152  57  22.4  4.1420525 


Stillwater,  Herkimeu  County,  N.  Y. 

On  Stillwater  mountain,  about  11  miles  west  of  Beaver  sta- 
tion, on  Mohawk  and  Malone  Railway,  and  2  miles  southwest 
of  the  Stillwater  in  Beaver  river. 

Station  mark:  A  bronze  tri'angulation  tablet  cemented  in 
«olid  rock. 
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Latitude,  43"  61'  42.44*.    Longitude.  75'  02'  02.20*. 

To  station. 

Schwartz  

Gum  

Rock 

Alder  

Morris  

West 


Loi?.  dist. 

Azimuth. 

O          /               H 

Back  azimuth. 

9         1          m 

meters. 

45  IS  3S.0 

226  06  29.5 

4.5182215 

66  42  33.8 

236  23  67.4 

4.6363342 

71  51  40.6 

169  37  16.7 

4.4491049 

121  24  06.2 

301  19  41.7 

3.9989646 

233  19  38.8 

53  42  66.4 

4.7457777 

270  19  42.3 

90  33  18.8 

4.420178* 

—  — L 

St.  Regis,  Franklin  County,  N.  Y. 

On  a  bare,  rocky  mountain,  about  5  miles  west  of  Lake  Clear 
Junction,  on  Mohawk  and  Malone  Railway.  Can  be  reached  in 
about  three  hours  from  Lake  Clear  Junction  by  driving  to 
Upper  St.  Regis  Lake,  thence  taking  boat  to  head  of  lake,  a 
short  carry  to  Spectacle  Pond,  thence  across  the  pond,  thence  a 
good  trail  to  summit. 

Station  mark:  An  aluminum  bolt  set  in  solid  rock  and  marked 
"  N.  Y.  S.  Land  Survey  V.  Colvin  Supt.  No.  300." 

Latitude.  44*  24'  31.27".    Longitude,  74*'  19'  48.323". 

Lo^.  dist. 
To  station.  Azimuth.         Back  azimuth.         meters. 

Morris  22  50  21.0  202  44  15.1  4.477125S 

Hayes 24  02  35.0  203  57  51.0  4.3452200 

Azure ." 137  17  13.9  317  10  02.2  4.3022069 

Rice 172  37  34.0  352  36  47.0  4.0651500 

Debar 20147  37.7  2152  12.9  4.867S052 

Lookout  230  07  12.4  50  18  59.7  4.4626659 

Moose  Peak 2S3  47  08.7  104  00  49.1  4.4273682 

McKenzle    2S8  37  11.0  108  49  40.0  4.39S.>000 

Ampersand  332  19  16.0  152  24  35.0  4.3390900 

Seward  339  22  59.9  159  28  26.7  4.4704091 


Tassel  Hill,  Oneida  County,  N.  Y. 

A  station  of  the  United  States  Coast  and  Geodetic  Survey 
and  of  the  New  York  State  Survey,  in  Marshall  township,  5 
miles  east  of  Waterville. 

Station  mark:  A  granite  post  48  by  6  by  6  inches,  set  44  inches 
in  the  ground,  and  marked  "  N.  Y.  S.  S.  29." 

Latitude,  42»  66'  29.13".    Longitude,  75"  19'  00.48". 

Lof?.  dist 
To  station.  Azimuth.         Back  azimuth.         meters. 

Schuyler 213  34  46.8  33  42  59.6  4.4692854 

Litchfield  250  52  03.1  70  59  08.1  4.1»668fr 

Plalnfleld  323  46  10.4  143  5127.3  4.26S0080 
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Telford,  Otsego  County,  N.  Y. 

On  a  knob,  cleared  on  south  end  but  heavily  timbered  on  north 
end,  in  Burlington  township,  6  miles  east  of  Edmeston  and  10 
miles  west  of  Cooperstown.  The  land  is  owned  by  S.  W.  Tel- 
ford. 

Station  mark :  A  copper  bolt  set  in  solid  rock,  1  foot  below 
surface  of  ground,  above  which  is  a  red  sandstone  block  15  by 
11  by  11  inches  in  center  of  top  of  which  is  cemented  a  bronze 
triangulation  tablet. 

Latitude,  42*  4^  49.40*.    Longitude.  15'*  08'  44.06*. 

Log.  diet. 
To  station.  Azimuth.        Back  azimuth.         meters. 

Butternut 15  42  04.0  196  38  15.2  4.4555214 

Sherburne  69  22  27.2  249  10  62.8  4.3969068 

Otsego 268  01119.8  78  19  18.7  4.6674288 

Wart 274  03  26.6  94  06  89.9  4.0242858 

Hooker  299  39  21.7  119  60  46.6  4.4284766 

Utsayantha 307 16  39.4  127  89  12.0  4.7696348 

Ueredltb 330  03  66.9  160  13  42.7  4.6987214 


Utsayantha,  Dblawabb  CJountt,  N.  Y. 

A  station  of  the  New  York  State  Survey  1  mile  (air  line) 
southeast  of  Stamford. 

Theodolite  elevated  60  feet  in  an  observatory  49.3  feet  distant 
from  station.    True  azimuth  from  station  197°  25'. 

Station  mark :  A  copper  bolt,  set  in  solid  rock,  18  inches  below 
surface  of  ground,  above  which  is  a  granite  post  18  by  6  by  6 
inches  marked  "  N.  Y.  S.  S.  27  ". 

LaUtude,  iif  28'  66.21''.    Longitude,  74"  36'  24. ir. 

Log.  dlst. 
To  station.  Azimuth.        Back  azimuth.         meters. 

Andes 3131  09.9  2U  26  IS.O  4.3641901 

Bramley  69  06  48.4  288  67  84.9.  4.3410478 

Meredith  91 U7  61.2  27105  06.7  4.4188899 

Hooker  134  06  00.6  313  63  62.2  4.4969808 

Otsego 167  37  46.6  347  38  08.8  4.6390267 

Slide 339  10  51.4  159  19  04.0  4.6765380 

Graham 355  13  10.9  176  14  48.4  4.6026806 

Telford  127  39  12.0  307  16  39.4  4.7595348 
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Vernon,  Sullivan  County,  N.  Y. 

On  a  timbered  ridge  in  Mamakating  township,  2  miles  west 
of  New  Vernon  post-office. 

Theodolite  elevated  16  feet  on  stump  of  pine  tree. 

Station  mark :  Stump  of  pine  tree. 

Reference  marks:  Azimuth  247°,  distance  55.95  feet  to  arrow 
cut  in  bowlder,  3  by  3  by  3  feet.  Azimuth  152°,  distance  17.88 
feet  to  signal  tree.  Azimuth  144°,  distance  ^1.18  feet  to  a 
cross  (x)  cut  on  east  face  of  bowlder  on  edge,  6  by  4  by  2  feet 
above  ground.  Azimuth  122°,  distance  54.30  feet  to  arrow  cut 
in  south  end  of  bowlder  4  by  5  by  3  feet. 

LaUtude,  41"  30'  46.4r.    Longitude,  74''  30'  54.49". 

Lof(.  diet. 
To  station.  Azimuth.        Back  azimuth.         meters. 

O  t  ff  O  t  It 

High  Point 295S07.g  209  52  18.8  4.8909615 

Writer  315146.7  21149  25.0  3.9735791 

Roads 1(^42  44.9  286  88  24.0  3.9765996 

Wolf 148  21  28.3  328  18  87.4  4.0480398 

Sams  Point 216  51  59.9  86  58  17.9  4.8415805 

Houston  28125  54.3  10132  06.0  4.1219458 

Eve  340  17  30. C  160  2129.5  4.3964954 


Virgil,  Cortland  County,  N.  Y. 

A  station  of  the  New  York  State  Survey  in  Virgil  township. 

Station  mark:    A  granite  post  48  by  6  by  6  inches  set  42 
inches  in  the  ground  marked  "  N.  Y.  S.  S.  402." 

Latitude,  42"  29'  34.07".    Longitude,  76*  08'  24.96". 

Lof;.  di!«t. 

To  station.                                                              Azimuth.         Back  azimuth.  meters. 

o       t  If  o         I  rt 

Solon  219  59  02.5              40  06  17.6  4.2937235 

Berry  260  Of7  19.8              80  25  34.2  4.5740224 

Bobeli    302  34  53.6            122  53  27.9  4.6527993 

Maine 336  12  44.6            156  19  15.5  4.5188599 

Warren  3  16  28.7            183  14  55.3  4.7478669 


Walnut,  Sullivan  County,  N.  Y. 

In  Liberty  township,  IJ  miles  southwest  of  Liberty  and  500 
feet  north  of  the  Walnut  Mountain  House,  on  the  highest  point 
of  Walnut  Mountain.     A  good  view  can  be  had  in  all  directions. 

Theodolite  elevated  30  feet. 

Station  mark:  A  bronze  triangulation  tablet  cemented  in 
solid  rock  level  with  surface. 
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Reference  marks :  Azimuth  326°,  distance  130.05  feet  to  arrow 
cut  in  ledge,  east  edge  of  ridge.  Azimuth  74°,  distance  71.42 
feet  to  arrow  cut  in  ledge,  west  edge  of  ridge. 

Latitude.  iV  47'  lo.DT.    Longitude.  74"  46'  11.34*. 

Log.  dist. 
To  station.  Azlmiuth.        Back  azimuth.         meters. 

O         0  M  O  f  If 

White  Lake 23  3116.3  303  28  34.7  4.1481636 

Knack  92  17  00.9  272  08  34.4  4.2445692 

Maullk 1^49  19.9  306  4162.5       .     4.28a3796 

Deyoe  175  37  19.6  355  36  17.2  4.4493156 

Graham 213  03  57.9  33  12  47.2  4.5237748 

Slide 233  26  44.2  53  42  07.4  4.5*71647 

Denman   235  46  10.1  65  65  20.6  4.3618317 

South  Hill 258  32  31.2  78  42  43.0  4.3346119 

Sams  Point, 290  32  56.2  110  49  26.5  4.5648^50 

WoU  323  49  05.3  143  56  28.8  4.41756S0 

High  Point 3S0  06  48.2  170  1106.9  4.72U823 


Wart,  Otsego  County,  N.  Y. 

On  a  bare  knoll  of  cultivated  land  owned  by  T.  T.  Thompson, 
5  miles  west  of  Cooperstown  in  Otsego  township.  The  station 
is  in  the  southeast  corner  of  field  about  8  feet  from  the  fence. 

Station  mark:  A  stone  post  36  by  6  by  6  inches,  set  28  inches 
in  the  ground  in  the  center  of  top  of  which  is  cemented  a  bronze 
triangulation  tablet. 

LaUtude,  42«  42'  24.89".    I.K>ngltude,  75*  01'  00.54". 

Log.  dlst. 
To  station.  Azimuth.        Back  azimuth.         meters. 

O  f  tf  O  t  ff 

Telford  94  06  39.9  274  03  25.5  4.0242868 

Otsego  25152  66.0  72  05  40.2         .4.4302101 

Hooker   314  48  24.9  134  54  35.7  4.2450464 


Webb,  Herkimer  County,  N.  Y. 

On  high  timbered  mountain  3  miles  southwest  of  Gull  Lake 
and  1  mile  east  of  Long  Lake  on  land  owned  by  H.  Seward  Webb. 

Can  be  reached  by  going  to  Partlow  Junction  on  Mohawk  and 
Malone  railroad,  thence  by  private  railroad  to  Webb's  saw  mill 
(Otterkirks  mill),  thence  by  trail  to  Gull  Lake,  thence  by  trail 
(Gull  Lake  and  Long  Pond*  trail)  to  west  boundary  of  Webb's 
reserve,  thence  south  along  line  to  summit  of  ridge  (one-half 
mile)  thence  east  about  700  feet  to  signal. 

Theodolite  elevated  30  feet. 
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Station  mark:  High  stump  of  tree  which  was  used  as  support 
for  theodolite. 

Latitude.  43*  59'  46.77^    Longitude,  74*  54'  11.84". 


To  statioxL 


Morris 
West  . 


Azinmtb. 

Back  azimuth. 

Logr.  dist. 

meters. 

24165U.4 

62  13  02.3 

4.5885043 

813  46  87.6 

133  63  48.4 

4.3400136 

West  Mountain,  Hamiuton  County,  N.  Y. 

A  dome  topped  mountain  in  the  town  of  Long  Lake  on  the 
west  side  of  Raquette  Lake.  Summit  entirely  cleared.  Is  best 
reached  from  Antlers  Hotel,  Raquette  Lake,  by  small  boat  to 
trail  near  house  of  Mr.  Blanchard  on  north  side  of  Sucker-brook 
Bay,  thence  4  miles  to  top  of  mountain.  Water  within  one-half 
mile  of  top. 

Station  mark:  A  copper  bolt  cemented  in  rock  on  highest 
point.    Station  No.  494. 

Lstltude.  48*  61'  86.87*.    Longitude,  74"  42'  24.31*. 

Log-  dlst. 
To  station.  Azlmutb.        Back  azimuth.        meters. 

Stillwater  90  33  18.8  27019  42.3  4.420L784 

Webb  1336348.4  313  46  37.6  4.S4001S6 

Morris  209  00  30.7  29  10  06.7  4.5811562 

Kempshall  238  4135.4  68  67  16.0  4.6481266 

Blue  2663862.0  86  6133.8  4.8906718 


Whitoomb,  Chenango  County,  N.  Y. 

On  the  south  end  of  a  hill  in  the  town  of  Guilford  and  on  the 
west  side  of  North  Pond. 

Station  mark :  A  cut  blue  stone  post  48  by  6  by  6  inches,  set 
36  inches  in  the  ground,  in  the  center  of  top  of  which  is 
cemented  a  bronze  triangulation  tablet,  marked  "New  York 
518." 

Latitude,  42*  26'  08.71*.    Longitude.  75*  30'  44.85". 

Log.  dlst. 
To  station.  Azimuth.        Back  azimuth.         meters. 

Bobell   37  4658.1  217  39  09.0  4.86640i6 

Berry 130  56  19.9  310  49  06.8  4.2869704 

Sherburne 197  00  17.2  17  03  37.4  4.8629834 

Butternut 36118  39.1  8129  42.1  4.3560978 

Willis 334  41  21.3  154  47  29.0  4.466998S 
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Whitb  Lake,  Sullivan  County,  N.  Y. 
(Not  occupied.) 

In  Bethel  township  on  a  timbered  ridge  at  south  end  of  White 
Lake,  on  laYid  owned  by  N.  Goldsmith,  who  lives  300  yards  south- 
east of  station.  A  wooden  tower  in  field  about  300  yards  west 
of  station  gives  a  good  view  from  N.  20°  E.  around  by  west  to 
south. 

Station  mark:  Center  of  hemlock  tree  14  inches  in  diameter 
3  feet  above  ground,  having  a  mound  of  stones  5  feet  in  dia- 
meter and  3  feet  high  piled  about  it. 

Reference  marks:  Azimuth  23°,  distance  279.60  feet  to  arrow 
cut  in  north  end  of  large  bowlder,  the  only  large  bowlder  on 
hill.  Azimuth  157°,  distance  82.75  feet  to  arrow  cut  in  bowlder 
16  by  3  by  3  feet  exposed. 

LaUtude.  4l»  40'  17.80*.    Longitude,  74*'  50'  14.00*. 

Log.  dist. 
To  station.  Azimuth.        Back  azimuth.        meters. 

Knack  138  40  50.0  818  35  05. 6  4.25(74751 

Maullk 157  41  23.4       '     337  36  38.2  4.4149286 

Walnut  2032834.7  23  3116.3  4.1481635 


Willis,  Delaware  County,  N.  Y. 

On  the  summit  of  a  bare  flat  ridge  in  the  town  of  Masonville 
3  miles  south  of  the  village. 

Station  mark:  A  marble  post  16  by  7  by  7  inches  set  24  inches 
in  the  ground,  in  the  center  of  top  of  which  is  cemented  .a  bronze 
triangulation  tablet,  which  is  8  inches  below  the  surface  of  the 
ground. 

Latitude,  42«  11'  49.66*     Longitude,  TS**  21'  38.4r. 

Log.  dist. 
To  station.  Azimuth.        Back  azimuth.         meters. 

o      I         m  Q       t        It 

Bobell   107  69  21.4  287  46  26.2  4.4438558 

Whltcomb  1544729.0  334  4121.3  4.4669983 

Butternut 198  25  48.0  18  30  41.8  4.4986447 

Meredith  288  25  28.4  58  43  52.5  4.8437972 

Loomls 2561430.8  76  20  68.7  4.1345778 

Andes 2664812.8  87  13  22.4  4.7127779 

Rockrlft  313  06  8D.6  133  10  53.3  4.1799186 
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Windsor,  Broome  County,  N.  Y. 

A  station  of  the  New  York  State  Sarvev  situated  on  the 
highest  part  of  a  timbered  hill  one-half  mile  north  and  1  mile 
east  of  West  Windsor. 

Station  mark:  A  broken  granite  post  of  the  N.  Y.  S.  S. 

Latitude,  42=  06'  10.26".    Longitude.  75*  44'  47. 2»*. 

Los.  diet. 
To  station.  Azimurb.         Back  azimuth.         meters. 

arm  o         r  m 

Ely  &7  31  41.6  277  24  41.3  4.16209<.« 

Maine 124  22  43.3  304  13  21.2  4.36«6»4 

Virgil  113  16  17.9  323  <0  23.S  4.7334863 

Bobell  195  30  53.6  15  53  33. S  4.2956850 


Wolf,  Sullivan  County,  N.  Y. 

In  Thompson  township  on  a  timbered  ridge  1  mile  northwest 
of  Wolf  Pond,  on  land  owned  bv  the  Sullivan  Countv  Club.  A 
good  view  can  be  had  in  all  directions. 

Theodolite  elevated  18J  feet  on  stump  of  tree. 

Station  marks:  A  pine  tree  12  inches  in  diameter,  3  feet  above 
ground,  having  a  pile  of  stone  6  feet  in  diameter  and  3  feet  high 
piled  above  it. 

Beference  marks:  Azimuth  235",  distance  43.82  feet  to  arrow 
cut  in  ledge  a  very  little  above  surface,  3  by  2  feet,  exposed. 
Azimuth  341°,  distance  13.75  feet  to  arrow  cut  in  bowlder  4  by 
3  by  2  feet. 

Latitude.  iV  35'  51.07".    Longitude,  74*  35'  W.6r. 

Log.  diet. 
To  station.  Azimuth.         Back  azimuth.        meters. 


«  o 


Hi jrh  Point 11  53  48. 5  19150  44.3  4.496809S 

Road?* 35  55  18.2  205  53  43.1  3.8809053 

Monticello  129  54  19.4  309  50  25.2  4.0268466 

Wainut   143  56  28.8  323  49  06.3  4.4175630 

»ami!  Point 246  39  29.6  66  48  34.2  4.3149145 

Vcrr.on    338  18  37.4  148  2123.3  4.0430898 

WntT  357  14  10.5  177  14  34.6  4.2406390 


Writer,  Orange  County,  X.  Y. 

On  a  brushy  ridge  in  Mt.  Hope  township,  3  miles  southwest 
of  Otisville,  a  station  on  the  Erie  railway,  on  land  owned  by 
Mr.  Writer,  proprietor  of  the  Writer  House,  Otisville.  Benter 
lives  400  yards  east  of  station.  The  ridge  is  cleared  on  east 
side  giving  a  good  view  in  all  directions. 
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Station  marks:  A  copper  bolt  1  inch  in  diameter  stamped 
U.  S.  G.  S.  set  in  solid  rock. 

Reference  marks:  Azimuth  148°,  distance  29.90  feet  to  an 
inch  'hole  drilled  1  inch  deep  in  ledge.  Azimuth  16°,  distance 
30.31  feet  to  an  inch  hole  drilled  1  inch  deep  in  ledge.  Azimuth 
230°,  distance  44.80  feet  to  an  inch  hole  drilled  1  inch  deepr  in 
ledge,  south  end. 


LaUtude,  ^l**  26'  27.34".    Longitude.  74°  34'  28.46*. 

To  station. 

High  Point 

Roads  

Wolf  

Vernon  

Houston  •. . 

Bye  


Log.  di.st. 

Azimuth. 

e        /           ff 

Back  azimuth. 

0        /         /r 

meters. 

28  45  25.1 

208  41  57.3 

4.1S18277 

158  2S  59.5 

838  V  00.6 

4.054831$ 

177  14  34.5 

367  14  10.5 

4.2408390 

211  49  25.0 

ai  51  46.7 

3.9735791 

253  18  36.1, 

73  27  08.3 

4.2725795 

319  07  01.4 

139  13  21.5 

4.3105577 

PRIMARY  TRAVERSE. 

Geographic  positions  along  Ogdensburg  and  Lake  Ohamplain    Bail- 

icay  from  Ogdensburg  to  Churiihusco. 

station.  Latitude.  Longitude. 

Ogdensburg.  light  house  at  (U.  S.  Lake  Survey) 44  41  52.3  75  30  14.0 

Milepost  114,  road  croflsrlng  1,000  feet  east  of 44  42  52.4  75  25  06.0 

Milepost  HI,  road  crossing  425  feet  west  of 44  43  22.6  75  21  51.0 

Lisbon  station 44  43  38.4  75  19  09.6 

Milepost  107,  road  crossing  206  feet  east,  of 44  43  34.0  75  16  27.4 

Milepost  106.  road  crossing  1.555  feet  east  of 44  43  41.7  75  14  C6.3 

Milepost  102.  road  crossing  250  feet  west  of 44  43  58.3  75  10  50.6 

Madrid  station,  road  crossing  285  feet  west  of 44  44  10.0  75  08  52.1 

Trout  Brook,  road  crossing  1,225  feet  west  of 44  44  07.4  75  06  18.5 

Mllcpost96.  road  crossing  1,540  feet  east  of 44  44  24.7  75  C3  12.2 

Norwood  station,  4,200  feet  west  of,   copper  bolt  set  in  south 

end  of  east  abutment  of  bridge  over   Raquette  river,    lOH 

feet  south  of  center  of  track 44  44  54.9  75  00  22.2 

Norwood  station,  2.400  feet  west  of.  copper  bolt  in  ledge  of  rock 

In  bank  11.8  feet  north  of  center  of  track  and  74.5  feet  from 

milepost  93 44  44  59.5  74  59  58.0 

Norwood  station,  about  ^  mile  east  of.  crossing  of  O.  &  L.  C. 

Ry.  and  R.,  W.  &  O.  Ry 44  45  08.2  74  59  08.6 

Knapp  station 44  46  01.2  74  56  10.2 

Milepost  91,  roAd  crossing  860  feet  west  of 44  46  49.0  74  53  16.5 

Milepost  86.  road  crossing  2.080  feet  east  of . . .' 44  47  16.4  74  50  12.8 

WInthrop  and  Brasher  station.  585  feet  east  of.   west' end  of 

bridge  over  St  Regis  rtver 44  47  39.1  74  47  09.0 

Milepost  81,  road  crossing  2.750  feet  east  of , 44  47  45.8  74  io  12.9 

Milepost  79.  road  crossing  1.120  feet  east  of 44  47  58.2  74  43  09.8 

Milepost  77.  road  cro«sing  960  feet  cast  of 4'4  48  12.7  74  40  46.4 

Milepost  75.  road  crossing  1.966  feet  west  of 44  48  25.4  74  39  01.7 

(Milepost  74.  road  crossing  2,070  feet  east  of 44  48  50.0  74.  36  =57.0 

Molra  station,  road  crossing  185  feet  west  of 44  49  31.8  74  33  24.3 
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Station.  Latitnde.  Longitade. 

O       I       It  o        /       // 

Moira  station,  about  1,130  feet  east  of.  to  rocky  pasture,  about 

95  feet  south  of  center  of  railway  track,  a  bronze  triangula- 

tion  tablet  set  In  rock  outcrop  about  1  foot  aboye  surface  of 

ground.  ^0.5  feet  from  corner  of  pasture 44  49  34.4  74  33  06.2 

Maira  station,  about  2, ICO  feet  east  of,  in  rocky  pasture  about 

79  feet  south  of  center  of  railway  track,  a  bronze  triangula- 

tion  tablet  set  in  bowlder  about  6  by  2  feet  6  Inches  above 

ground 44  4»  37.1  74  32  63.2 

(Tablets  972.65  feet  apart.) 

Brushton  station,  road  crossing.  245  feet  east  of 44  49  49.5  74  30  31.2 

Milepost  65,  road  crossing  110  feet  west  of 44  50  26.3  74  26  58.6 

Bangor  station,  road  crossing  100  feet  west  of 44  51  05.9  74  24  09.9 

Milepost  60.  road  crossing  620  feet  west  of 44  6131.4  74  2134.8 

Milepost  58.  overhead  road  crossing  1,580  feet  east  of 44  51  39.9  74  18  44.6 

Malone  station,  center  of 44  50  58.5  74  17  33.8 

Malone  Junction,  crossing  of  O.  &  L.  C.  Ry.  and  Mohawk  and 

Malone  Ry 44  6130.4  74  16  30.0 

Malone,  Franklin  co.  fair  grounds,  south  meridian  monument..  44  50  50.4  74  16  38.3 

Malone,  Franklin  co.  fair  grounds,  north  meridian  monument..  44  51  00.2  74  16  &8.3 

Milepost  53,  road  crossing  2.230  feet  west  of 44  62  38.6  74  14  42.9 

Milepost  61.  road  crossing  1,160  feet  east  of 44  53  65.8  74  12  09.0 

Burke  station,  opposite  center  of 44  54  10.4  74  10  09.8 

Milepost  46,  road  crossing  1,390  feet  east  of 44  56  12.4'  74  06  21.1 

Milepost  44,  road  crossing  1,920  feet  west  of 44  55  25.8  74  04  44.8 

Milepost  43,  road  crowing  1.160  feet  east  of 44  55  44.1  74  02  51.9 

Milepost  40.  road  crossing  890  feet  west  of 44  56  21.0  73  69  48.7 

Mile'post  39,  road  crossing  2,695  feet  east  of 44  56  57.6  73  67  67.5 

ChuBubusco  trlangulation  station,  cross  on  tower  of  St.  Philom- 

inus  Catholic  Church 44  67  15.6  73  65  55.0 


Geographic  positions  along  the  Adirondack  and  St.  Lawrence  Rail' 
way  (New  York  Central)^  from  Malone  to  the  International 
Boundary  Line. 

station.  Latitude.    Longitude. 

9         f  0  O        t  » 

Milepost  63,  center  of  bridge  over  stream  990  feet  north  of 44  53  24.4  74  17  08.5 

Constable  station .  road  crossing  156  feet  north  of 44  56  00  3  74  17  04.1 

Milepost  68,  road  crossing  2,070  feet  north  of 44  67  18.5  74  15  a.8 

Milepost  66,  road  crossing  1.060  feet  south  of 44  58  30.0  ,74  14  59.3 

Iron  boundary  post  No.  728 44  59  43.4  74  16  02.2 


Geographic  positions  along   Mohawk   and    Malone   Railway  {New 

York  Central)  from  Malone  south  to  Owls  Head  Station, 

SUtlon.  Latitude.    Longitude. 

Milepost  2,  road  crossing  580  feet  south  of 44  49  24.4  74  15  29.6 

Whippleville  flag  station 44  48  22.6  74  14  39.9 

Milepost  No.  6 44  46  27.0  74  13  24.6 

Chasm  Falls  flag  station,  road  crossing  675  feet  south  of 44  45  37.3  74  12  09.6 

Owls  Head  station,  road  crossing  about  %  mil«  north  of 44  44  33.2  74  10  32.9 

Owls  H«ad  trlangulation  station 44  44  36.8  74  09  35.3 
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Geographic    positions    along    Ronie^     Water  town  and    Oydensburg 
Railway  from  Norwood  to  Massena  Springs. 

station.  Latitude.    Longitude. 

Milepost  288,  road  crossing  860  feet  south  of 44  46  15.8  74  57  83.4 

Mllepost  290.  road  crossing  1,640  feet  south  of 44  47  48.2  74  56  58.0 

Plum  Brook  flag  station,  road  crossing  at 44  49  50.8  74  55  19.7 

Mllepost  294.  roAd  crossing  1,540  feet  north  of 44  6124.2  74  56  07.5 

Mllepost  296,  road  crossing  2,140  feet  north  of 44  53  06.2  74  54  12.3 

Massena  Springs  station,  road  crossing  350  feet  south  of 44  54  53.1  74  53  15.9 


Geographic  positions  along  Grand  Trunk  Railway  from    Massena 


Springs  to  Bombay. 


station.  Latitude.  Longitude. 

Mllepost  94,  330  feet  east  of  center  of  bridge 44  55  22.9  74  50  44.1 

Mllepost  92,  road  crossitng  2,480  feet  east  of 44  56  34.6  74  47  56.0 

Mllepost  90,  road  crossing  1,090  feet  east  of 44  55  38.7  74  45  4S.0 

Helena  station,  crossing  of  New  York  and  Ottawa  Railway  and 

Grand  Trunk  Railway  at 44  55  27.1  74  43  01.5 

Mllepost  85,  road  crossing  2,045  feet  west  of 44  55  36.9  74  40  31.5 

Mllepost  83,  road  crossing  1,670  feet  west  of 44  55  44.1  74  38  00.5 

Mllepost  82.  road  crossing  245  feet  west  of 44  55  50.8  74  36  27.9 

Bombay  station,  northwest  corner  of 44  56  19.2  74  34  19.0 

Bombay  station,  church  steeple 44  56  22.7  74  33  56.2 


Geographic  positions  along  New   York   and  Ottawa  Railway  from 

Helena  to  Moira, 

station.  Latitude.    Longitude. 

Ironton  flag  station,  road  crossing  380  feet  north  of 44  53  55.9       74  41  06.8 

Mllepost  62,  road  crossing  4,125  feet  north  of 44  53  14.3       74  39  43.2 

Mllepost  57,  road  crossing  370  feet  north  of 44  51  12.9       74  36  14.5 

Mllepost  56,  road  crossing  %  mile  south  of 44  60  15.0       74  34  56.3 


MERIDIAN  MARKS. 

BiNGHAMTON,  BrOOMB  CoUNTY,  N.  Y. 

Location  of  station:   In  courthouse  grounds,  Binghamton. 

Station  mark:  A  granite  post  48  by  8  by  8  inches,  set  48 
inches  in  the  ground,  in  the  center  of  top  of  which  is  cemented 
a  bronze  meridian  tablet. 

Distant  mark:  North  of  station  295.5  feet.  A  granite  post 
48  by  8  by  8  inches,  set  48  inches  in  the  ground,  in  center  of 
top  of  which  is  cemented  a  bronze  triangulation  tablet. 
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Hamilton,  Madison  County,  N.  Y. 

I^ooation  of  station:  On  Hamilton  College  campus. 

Station  mark:  A  marble  post  34  by  6  by  6  inches  set  in  a 
concrete  column  48  by  24  by  24  inches.  In  center  of  top  of 
post  is  cemented  a  bronze  meridian  tablet. 

Distant  mark:  Xorth  of  station  665.7  feet.  True  azimuth 
180°  00'  09'^  A  marble  post  34  by  6  by  6  inches,  set  in  a  con- 
crete column  48  by  24  by  24  inches.  In  center  of  top  of  post 
is  cemented  a  bronze  meridian  tablet. 

Magnetic  declination,  July  7, 1900,  at  7:45  p.  m.,  9°  10'  west. 

Goshen,  Orange  County,  N.  Y. 

Location  of  station:  On  the  grounds  of  the  Presbyterian- 
Church  of  Goshen. 

Station  mark:  A  blue  sandstone  post  36  by  8  by  8  inches,  set 
flush  with  surface  of  ground,  with  a  bronze  meridian  tablet  in 
center  of  top. 

Distant  mark:  A  blue  sandstone  post  36  by  8  by  8  inches, 
357.2  feet  north  of  station  mark,  set  flush  with  surface  of 
ground  and  in  center  of  top  is  a  bronze  meridian  tablet. 

Delhi,  Delaware  County,  N.  Y. 

Location  of  station:  On  grounds  of  the  Delaware  County 
Agricultural  Society  at  Delhi. 

Station  mark:  A  marble  post  36  by  8  by  8  inches,  set  32 
inches  in  the  ground,  in  center  of  top  of  which  is  cemented  a 
bronze  meridian  tablet. 

Distant  mark:  491.3  feet  north  of  station  mark,  a  marble 
post  26  by  11  by  5  inchf^s,  set  23  inches  in  the  ground,  and  rest- 
ing on  a  marble  block  eight  inchc^s  thick.  In  center  of  top  is 
c(*iuented  a  bronze  meridian  tablet. 

CooPEusTOWN,  Otsego  County,  N.  Y. 

Location  of  station:  On  the  grounds  of  the  Otsego  County 
i^ourthouse,  on  west  side  of  main  building. 

Station  mark:    A  marble  post  3S  by  8  by  6i  inches,  set  34 
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inches  in  the  ground,  and  in  the  center  of  top  is  cemented  a 
bronze  meridian  tablet. 

Distant  mark:  336  feet  north  of  station  mark,  a  marble  post 
38  by  8  by  6^  inches,  set  34  inches  in  the  ground,  and  in  the 
center  of  top  is  cemented  a  bronze  meridian  tablet. 

Local  referee:   E.  A.  Potter. 

Malonb,  Franklin  County,  N.  Y. 

Location  of  station:  On  the  grounds  of  the  Franklin  County 
Agricultural  Association. 

Station  mark:  A  marble  post  36  by  6  by  6  inches,  set  30 
inches  in  the  ground,  in  the  center  of  top  of  which  is  cemented 
a  bronze  meridian  tablet.  Post  is  2  feet  north  of  fence  on 
inside  of  race  track. 

Distant  mark :  North  of  station  mark,  990  feet,  a  marble  post 
36  by  6  by  6  inches,  set  33  inches  in  the  ground,  in  the  center 
of  top  of  which  is  cemented  a  bronze  meridian  tablet.  Post 
is  2J  feet  south  of  inside  edge  of  race  track  and  one  foot  south 
of  railing  along  inside  edge  of  race  track. 

Magnetic  bearing  September  24,  1900,  10  a.  m.^  north  13°  50' 
west,  by  Fauth  transit. 

Norwich,  Chenango  County,  N.  Y! 

Location  of  station:  In  city  park,  eastward  from  courthouse. 

Station  mark:  A  stone  post  48  by  12  by  12  inches,  top  dressed 
round,  8  inches  in  diameter,  and  set  48  inches  im  the  ground; 
in  the  center  of  top  is  cemented  a  copper  bolt  4  inches  long  and 
1  inch  in  diameter. 

Distant  mark:  North  of  station  185  feet,  a  stone  post  48  by 
12  by  12  inches,  top  dressed  round  to  8  inches  in  diameter,  set 
48  inches  in  the  ground,  in  the  center  of  top  of  which  is  leaded 
a  bronze  meridian  tablet. 

Utica,  Oneida  County,  N.  Y. 

Location  of  station:  On  the  Oneida-Herkimer  County  line  and 
on  the  city  of  Utica  boundary  line  (Turner  street)  at  intersection 
of  West  Shore  track  and  Bleecker  street. 
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Station  mark:  A  stone  post  48  by  10  by  10  inches,  dressed 
with  round  top,  and  set  46  inches  in  the  ground.  In  the  center 
of  top  is  ('(Muented  a  bronze  meridian  tablet  on  which  is  stamped 
**  N.  34^  07'  C2'^  E."  true. 

Distant  mark:  North  34°  07'  52''  east  (true)  of  station  one- 
third  mile.  A  county  line  monument  48  by  12  by  12  inches,  set 
30  inches  in  the  ground.  On  south  side  of  Broad  street  east 
of  Turner  street. 

PRIMARY  LEVELS. 

Hereto  is  appended  a  list  of  elevations  derived  from  the 
primary  levels  of  last  season,  that  of  1900.  Those  of  the 
season  of  11)01  are  not  ivady  for  publication  as  they  have  not 
yet  bi'on  reduced  to  mean  sea  level;  they  will  be  published  in 
the  next  annual  ivport  of  this  office.  In  addition  to  the  ele- 
vations cited  herewith,  many  other  intermediate  points  had 
their  elevations  determined,  but  those  only  are  printed  which 
correspond  to  bt^nch  marks  permanently  indicated  on  the 
ground  by  bronze  or  aluminum  tablets. 

ERRATA  IX  PREVIOUS  REPORTS. 

The  following  tield  and  clerical  errors  occur  in  previous 
reports  of  this  otlice: 

rmriciions  lo  reports  of  1SIM>  and  IWO  due  to  the  adjost- 
luiMU  of  the  piveise  level  net,  which  was  made  by  the  United 
States  Uoast  and  iieodetic  Survev  in  1Jm>0.  iSee  Coast  Survey 
Report  for  lSlK<t^t\  Appendix  Xo.  S.'i 

R::iVRT  l:S» 

Correct  ;js. 

r.i«o  No  •;::  re  :*st  of  clcxAtions  on  prtv.so  Ure  froi'^i  S.!::::cc:AiT  to  North 

•  'r«k   — 0.12« 

rev-    ?'      -c  '.#:  of  ec»-a:or.s  ^a$cd  vHi  :"»ur.k.rk — *}.»4 

r.  >.'  .       ..•:  -f  ,.<:  cJ  il -Tativ"::?  tv*ST.>i  on  SUlj^xanca -r-3.31 

Z--*  ^r.rie  :a^:e:  at  sohcvl^ous*  No.  4     M.ir'e  strtvt.  hxs  b«c<-r: 
-^ivr^fi    x-i  a  r«rw  *:ur:  titt:  taM^H  set   '.::•"•  fv:  ^.i:^€T.  zixriLed 
•  *:•:    r  -rV  -k   l^J?":?  ••    Ft  Co^t  Surr.j    ai.ujiiiit'z:  tl#  ccrrfcted 
.••  «■   ♦-•     <  ^ 1.3S"r.STl 

r.T    '*■    *•  x'^a:  .*«  *:  Ho-Sk-^iTJki* -rC.aSS 
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Correction , 
feet. 

Paa?e  93,  elevation  at  Waverly H-O.OSS 

(ElevatloDB  in  vicinity  are  alTected  variably,    lleadjustmeiit  not 

yet  made.) 

Pa«e  94,  elevation  at  CoblcBklll —0.099 

(Elevations   south    take   sam^   correction.    Eleivatione  north   are 

affected  variably.    Readjustment  not  yet  made.) 

Page  96,  elervatlon  at  Oswego 4-0.765. 

(Elevations  in  vicinity  are  affected  variably.    iReadjustment  not 

yet  madie.) 

Reiport  1900. 

Pace  ISt,  entire  list  of  elevations  on  primury  line  connected  with  px^ecifle  line 

from  Schenectady  to  North  Ch-eek — 0.1S6 

Pa«^e  ISl,  elevation  of  Qreenbush —0.063 

Faeo  106,  elevation  at  Tupper  Lake  Junction,  corrected  by  precise  leveling 

from  deep  waterways  bench  mark  at  Fort  Covington +0.076 

(Elevations  in  vicdnity  are  affected  variably.    A  readjustment  of 
primary  .met  has  not  yet  been  made.) 

Page  187,  elevations  upon  Schunemunk  and  Millbrook  quadrangles  are  read- 
justed, corrected  and  republished  herewith. 

Page  187,  elevation  at  Poughkeepaie +0.03O 

Page  189,  all  elevations  baaed  on  U.  S.  Ehigineer's  bench  mark  "  51 "  at  Hig- 

glnsville  +0.488 

Page  190,  all  elevations  between  Osrwego  and  Dunkirk  not  yet  readjusted,  but 

will  take  varying  correction  between  that  at  Oswego,  which  la....     +0.7651 
and  that  at  Painted  Post,  which  is +0.104J 

Page  193,  all  elevations  in  list  between  Herkimer  and  CoUinsville  take  vary- 
ing correction  betwieen  t^at  given  to  Herkimer  from  Little  Falls 

connection  with  Coast  Survey  adjustment +0.2411 

and  that  at  Colllneville.  which  19 ', — 0.064J 


Franklin  CJounty,  N.  Y.  .      * 

•  Precise  Leveling. 

The  elevations  published  in  the  following  list  are  based  on 
a  primary  bench  mark  of  the  Deep  Waterways  Commission  at 
Port  Covington,  Franklin  county,  a  2-inch  square  cut  on  east 
abutment  of  the  Grand  Trunk  Railroad  bridge  over  Salmon 
River,  1  foot  from  the  south  edge  and  1  foot  from  the  east  edge. 
The  elevation  of  this  is  accepted  as  166.355  feet  above  mean  sea 
level.  This  elevation  is  derived  by  lowering  that  given  by  the 
Deep  Waterways  Commission  for  this  bench  mark  1.115  feet, 
this  being  the  amount  by  which  the  elevation  of  a  precise  bench 
mark  of  that  commission  at  Hogansburg,  Franklin  county,  has 
been  lowered,  as  published  by  the  United  States  Coast  and 
Geodetic  Survey  in  its  report  for  1898-1899,  Appendix  No.  8, 
page  543.    This  bench  mark  at  Hogansburg  is  the  center  of  a 

12 
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* 

IMiiirh  iimrk  on  a  ono-fourth  inch  brass  bolt  cemented  in  the 
northouHt  faco  of  the  east  buttress  of  the  main  tower  of  St. 
Patrick's  ( 'atholic  ('hnrch,  near  mark  U.  S.  P.,  and  its  elevation 
is  iKM'cptod  as  178.198  feet  above  mean  sea  level. 

This  preriH(>  line  being  based  on  Fort  Covington  and  not 
iidJuMtiMl  for  rloHure  error  at  Tapper  Lake  Junction,  gives  a 
nt»w  value  for  the  bench  mark  at  the  latter  place  as  here  pub- 
lished 0.07(lfoot  greater  than  the  published  elevation  of  same 
In  my  last  report,  page  185.  This  bench  mark  is  an  aluminum 
tablet  H(»t  in  foundation  of  water  tank  of  the  New  York  Cen- 
tral Katlroad,  AdiiH)ndack  Division,  stamped  *' 1555  Albany." 

All  bench  marks  are  referred  to  the  Gristmill  bench  mark  at 
<)reeubuHh  oppositt*  Albany,  the  elevation  of  which  is  now  ac- 
cepted as  IJI.577  ft*et  above  mean  sea  level,  and  are  stamped  with 
the  letters  **  ALUANV  "  in  addition  to  their  figures  of  elevation. 

t*N|»|H*r  l.ukt  JuHCliim,  ria  JUoii-u  und  Hombitif  to  Fort  Corimgto*. 

feec 

1\UH^«')''  l«*k«k  Junction.  >NMr  Yark  iVntml  KiUln.>«d.  Adirondack  Division:    In 

f\m'*\tAnon  u*  wntvr  t«nk.  Aluminum  ublet  nwrkM  "  l&iS  ALBANY  •* 1.655.181 

K\K\,uv    M^  ^v^  north  of  MMtion.    l«  Un^^  tK*wMt»r  S  f*^  e*st  of  rail:  bronze 

U^Nt    m*iV«>ii    *  UxiSi  Al.UANV  l^H*   * •....      1.337.7TK 

Uluo  »Vi  vl    *N  nuU-*  m>rth  of.  I  SvV  f*vt  north  of  mt)eiH>st  "  T.  1*  and  Oi  BO  " 

U\  U»iiv  lv»xklvWr  t\»  f«H*i  ^wl  of  track:  brvnn*  tabM  marked  '*  ISl  AI-BAXT 

^.'Kx*  USSl.lCi 

ttt;*"AvM\    t  u\«V  lUMth  of      1,^4  mv>  nv^rth  i>f  m::rT<*t  **  T    3S  ar^  O    106,**  m 

U>«v  K»^Ut,H^  W  Wt%  x*'*^  of  tr*ok.  bror.i*  UbX  mark«»d  *'  ii«  ALBANY 

X*vV  l.SH.fln 

\  »^^sv^»♦    O  .t  «v»'o«i  »*o«*ih  *^     t*  f*«»«  ronh  of  wvtx^  po*«  14-1>.  ard  5i>  fV*C 

♦VAM  .M  •  \    'v^*4    'V  U«v  T\vk.  bT\>t  sc  SAMt?  r/*-kM    -  :K«i  AI-FANY  :>V\      1.3B. 
5U-»*  \^  *•  *    ,'  *  XX'    t^  i'>»*th  »>!     *,V  fc<;  ixK'.ii  X**  niiVro**  '   T   ^T  ari  O,  M." 

\.*    *  *-.-  5>s  k  S*  T»vt  *m*t  v»t  r*/.r\NA4    brvrrf  vaNtt?  naark^d  *    w^.^  ALBANY 

55>     SxX  '^  *^*    *    *.  ^V  '.v:  ^.'^".^  ,»f  *•.*;  ,*•'     »^  :A-lC^^  rv.x*k  *»  ^e«*<  w^w?  vV  ra:I- 
»\v» «    *  .^    ^ '•     *v;  ".^'■,>.  o;    «    'vNAi  mA:vr  xa  A     alu-r*  ■.••«::i  iaK^  =:xrk«<4 

V  ,  1     ^'     V  ,'    .N'T    J  i  -V    .*    •\v»>  j<     oc   ,***«  «.'i9-  J«f  ^  -v*i  at  c:i'.'«>prt  Na 
iv    .'-    .xs  ,sA^  ,'.    ;!       >    .V,  \,«-\>  hn:  c^rvvi,    :?    a~«*  rwk    a  *zatvu.s  ta^  ^ 

V,s   »    X  N  "»  N.'  N.,   ».''•  '*».v,»a    x"^ ,  ■'  v     T  **v.  .A.^y  jsT     X  ^Ti' :  iz:  :aS:"  ziart,?^ 

*.  *  \  V         C    V*.    '  v\>      «*■ 

V,»»«    /    ■      4   ,•.'      .^x  •   »  i   .-. '^  VI  -  '  •  a  •■*   S     «*   "*  1*^       v'-^-i  r*^.  :4  K.1    -.m^I 

>.  •**•»  /«•      :^  '••V  -^.-r     *    I  >•■»  «<i.*">f        ..>.«».    ^.'.n  ^t-*.!  M^  a.:i  I  '.'vC 

^>i>ji    ««*j«    ^K^    A.  <.4.».  *>«.'..  '*  .*« 

^-^«    ,N   -v  »    It     w  /».   *w^»*  >  v«>i   ,v   **«.  *>•*  f.-fc:     >."»,aj^^  liJ.fc  n.&.'^^it 
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Washington  and  Saratoga  Counties,  N.  Y. 
Schuyierville  Quadrangle. 

• 

The  elevations  published  in  the  following  list  are  based  on 
:an  aluminum  tablet,  set  in  stone  of  pilaster  at  left  side  of  the 
front  entrance  of  the  high  school  building  at  Fort  Edward, 
Is^.  Y.,  and  marked  "  145  A.''  This  bench  mark  was  touched 
upon  by  the  Deep  Waterways  Commission — under  the  head  of 
wye  and  water  leveling  between  the  Gristmill  bench  mark  near 
Albany  and  permanent  bench  mark,  "  P  "  of  their  precise  line  at 
St.  Patrick's  Catholic  church,  Hogansport,  via  Lake  Champlain; 
4ind  the  elevation  is  derived  by  the  adjustment  of  this  line  to  the 
corrected  elevations  of  these  bench  marks  as  determined  by  the 
latest  adjustment  of  the  United  States  Coast  and  Geodetic 
Survey,  in  1900,  and  published  in  report  of  that  bureau  for 
1898-99,  Appendix  No.  8,  and  is  accepted  as  144.386  feet  above 
mean  sea  level.  The  leveling  was  originally  based  upon  bench 
marks  established  by  the  Hudson  river  and  Lake  Champlain 
canal,  and  as  a  result  the  markings-  are  generally  1  foot  too 
high. 

All  bench  marks  are  referred  to  the  Gristmill  bench  mark 
near  Albany  and  are  stamped  with  the  letter  "A"  in  addition 
to  their  figures  of  elevation. 

Schuylerville,  via  Burgoyne  and  Btafford,   to  Saratoga. 

Eleyatioxi, 
feet. 
.Schuylervllle,  corner  CoUese  and  Green  »ti1eets.  school  buildiii^;  under  sec- 
ond window  from  west  corner;  bronze  tablet  marked  "  216  A  " 314.991 

Saratoga,    along  Fitchburg  and  Delaware  and  Hudson  Railroads,   via  Oaneavoort  to 

Fort  Edward.  - 

Saratoga,    5.o   miles   northeast   of;    south   Wtlton    church;   south   side   near 

front.  In  foundation;  bronze  tablet  marked  "327  A" 326.016 

•Oanesvoort.    Empire   House   Hotel;    south    side    near   front,    in    brickwork; 

bronze  tablet  marked  "  246  A  " 245.081 

Bchuylerville,  via  Bald  Mountain,  Middlefalla  and  Eaaton  Comers,  to  Barlea  Ferry. 

Middlefalls;  south  bank  of  creek;  75  feet  west  of  covered  bridge;  southieast 
corner  of  brick' gristmill;  bronze  tablet  marked  "303  A" 302.(01 

North  E^aston  (ESaston  Corners),  0.1  mile  north  of;  10- foot  arch  culvert; 
southwest  wing;  first  stone  back  of  arch  on  level  with  base;  bronze  tablet 
marked   "332  A" 331.558 

Barles  Ferry,  via  Quaker  Bprings,  to  Btafford. 
<<^aker  Springs,  600  feet  west  of  crossroads;  north  side  of  road  in  outcrop; 

bronze  Ublet  marked  "  321  A  " 320.078 

Bald  Mountain,  via  Durkeetown,  to  Fort  Edward. 
Durkeetowp  church,  south  side;  10  feet  from  rear  comer;  in  stone  founda- 

tlott;  bronre  tablet  marked  "171  A" 169.778 

Fort  Edward,  htgh-schoo!  building:  front  entrance;  in  stone  pilaster  at  left 

•Ids;  bronze  tablet,  marked  "145  A  " 144.886 
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SoHOHARiB,  Albany  and  Schenectady  Counties,  N.  Y. 

Berne  Quadrangle. 

The  elevations  published  in  the  following  list  are  based  on  a 
bronze  tablet  set  in  the  north  end  of  east  abutment  of 
bridge  at  Duanesburg,  marked  "  681  ALBANY  1898."  The  ele- 
vation of  this  bench  mark  is  derived  by  precise  leveling  of  the 
United  States  Geological  Survey,  and,  as  corrected  by  the  latest 
adjustment  of  the  United  States  Coast  and  Goedetic  Survey, 
is  accepted  as  680.246  feet  above  mean  sea  level.  (See  United 
States  Coast  Survey  Report  for  1898-99,  Appendix  8,  p.  543.) 

• 

All  bench  marks  are  referred  to  the  Gristmill  bench  mark  at 
Greenbush  opposite  Albany,  N.  Y.,  the  elevation  of  which  is  ac- 
cepted as  13.577  feet  above  mean  sea  level,  and  are  marked  with 
the  letters  "  ALBANY  "  in  addition  to  their  figures  of  elevation. 

Duanesburg,  along  Delau>are  and  Hudson  Railroad,  to  Delanson, 

BUeration, 
feet. 
DuaiMeburg,  1,000  feet  west  of  Delaware  and  Hudson  station;  on  north  end 

of  east  abutment  of  bridge;  bronxe  tablet,  marked  "  esi  ALBANY  1B9S  "...        680.2lt> 

Delanson,  via  Quaker  Street  and  Oallupville,  to  West  Berne. 
Gallupvllle,  Dutch  Church;  set  in  wall  near  southeast  comer;  bronze  tabfiet. 
marked  "831  ALBANY" 830.734^ 

East  Berne,  via  Berne,  to  West  Berne. 
Berne,  Lutheran  Church;  in  southeast  corner;  bron«e  tablet,  marked  "1015 
ALBANY"    l,014.Cl» 

Berne,  via  South  Berne  and  Westerlo,  to  East  Berne. 

Westerlo,  bridge  over  creek;  in  top  of  south  end  of  east  abutment;  bronze 
tablet,  marked  "1144  ALBANY" 1,143.51* 

ESaat  Berne,  west  entrance  to  village;  300  feet  east  of  Beme  road  intersec- 
tion; in  embedded  stone  at  bend  in  road;  bronze  tablet,  marked  "1174 
ALBANY"    I.lfl3.784 

East  Berne  to  Altamont. 
Altamont,   Altamont  Hotel;   In  foundation  wall,   southwest  side  of;  bronze 
tablet,  marked  "464  ALBANY" 464.»4 

SCHOHARlBy  DsLAWARBy  GbBBNB  AND  TJlSTBR  CoTJNTIDS,  N.  Y. 

Rhvnebeck,  RosendaUj  Phoenicia  and  Oilboa  Quadrangles. 

The  elevations  published  in  the  following  lists  are  based  on 
and  adjusted  between  two  bench  marks.  One  in  an  aluminum 
tablet  set  in  the  front  face  of  the  city  hall  in  Poughkeepsie,  N. 
Y.,  stamped  "173  ALBANY  1899,"  the  elevation  of  which  is 
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accepted  as  172.613  feet  above  mean  sea  level,  and  the  other  a 
bronze  tablet  at  the  northwest  corner  of  the  stone  foundation 
of  Union  schoolhouse  at  Cobleskill,  N.  Y.,  stamped  "930  A," 
the  elevation  of  which  is  accepted  as  929,002  feet  above  mean 
sea  level.  The  elevation  of  the  Poughkeepsie  bench  mark 
depends  dii*ectly  upon  that  of  a  precise  bench  mark  of  the 
United  States  Coast  and  Goedetic  Survey  at  the  west  abutment 
of  the  Poughkeepsie  bridge.  The  Cobleskill  bench  mark  was 
established  by  precise  levels  of  this  survey,  and  is  taken  as 
corrected  by  the  United  States  Coast  and  Goedetic  Survey. 
(See  Report  for  1898-99,  Appendix  No.  8,  p.  543.) 

All  bench  marks  are  referred  to  the  Gristmill  bench  mark 
near  Albany,  the  elevation  of  which  is  accepted  as  13.577  feet 
above  mean  sea  level,  and  are  marked  by  the  letters  "ALBANY" 
in  addition  to  their  figures  of  elevation. 


PoughkeepHe  Bridge,  along  West  Bhore  Railro<idt  to  Kingston.     Elevation, 

feet. 
West  Park.  W>est  Shore  Railway  statlcm;  in  north  wall  at  northwest  corner; 

bronze  tablet,  marked  "113  ALBANT  " 118.380 

Kingston,  along  Ulster  and  Delaware  Railroad,  to  Phoenicia. 

Kln-gston,  city  hall;  la  center  of  face  wall  of  front  portico;  aluminum  tablet, 

marked    "223   ALBANY"..... 223.206 

West  Hurley,.  0.5  mile  east  of  railroad-  station;  100  feet  northwest  of  railroad 

crossing  on   south  side  of  highway;   bronze   tablet  set  in  face  of  rock; 

marked  "  M6  ALBANY" 646.688 

Shokan,  0.2  mile  east  of  station;  bridge  No.  22,  west  abutment;  north  ecd 

of;  on  bed  plate;  bronze  tablet,  marked  "532  ALBANY" 532.616 

Phoenicia.  Ulster  and  Delaware  Railroad  bridge;  south  pier;  top  of  east  emd 

of;  aluminum  tablet,  marked  "804  ALBANY" 804.38» 

Phoenicia  to  Bhandakin. 
Shandakin,  steel  bridge  at  forks  of  road;  top  of  southwest  wing  wall  of; 
bronze  tablet,  marked  "ALBANY  1071" l,070.66t 

Shandahin,  via  Big  Indian  and  Oliverea,  to  Slide  Mountain  P.  O. 
Slide   Mountain  post  Offline;    rock  at  northwest   cornier  of;   bronze  tablet, 
marked  "ALBANY  1685" 1,664.228 

Bhandakin  to  Lexington, 
Westkill,   1.3  miles  south  of;   top  of  Deep  Notch,   west  sid«  of  road;   oni 
bowlder  stone ;  aluminum  tablet,  marked  "  ALBANY  1901  " 1 ,900.264 

PJioenida,  via  Hunter  and  Lexington,  to  Prattsville. 
Edgewood,  300  feet  north  of  station;  bridge,   north  pier,   east  end;  In  top 

etone;  bronze  tablet,  marked  "1790  ALBANY  " 1,789.764 

Hunter,    public   school   building;    in   foundation'  wall,    north  side  of   front 

entrance;  aluminum  tablet,  marked  "  1602  ALBANY  " 1,601.720 

Jewett   Center.    East  Kill   bridge;   east   abutment;    north   end;    top   stone; 

alum-lnum  tablet,  marked  "1405  ALBANY  " 1,404.886 

« 

Lexington,    Schoharie   Creek    bridge;    north    pier,    west    end.    top    stooie; 
aluminum  tablet,  marked  "1329  ALBANY  " 1,328.»U 
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Elevation^ 
feet. 
PrattBTllle.  public  school  building;  in  front  wall;  aluminum  tablet,  marked 

"1164   ALBANY  •* 1.16S.8tt 

Praitsville  to  Windham. 
Windham;  bridge  orer  Batayia  creek  on  road  to  Hunter:  top  of  north  abut- 
ment; east  end;  bronse  tablet;  marked.  "  1517  ALBANY" -     1.517. 117 

Prattsville  to  Gilboa. 
Gllboa,  800  feet  north  of;  on  east  side  of  road,  opposite  bridge  over  Scho- 
harie creek;  in  ledge  of  rock;  bronze  tablet,  marked  "  1010  ALBANY  "....      1.000.473 

Gilboa  to  Manorkilh 
lAanorklll.  white  church  opposite  i>ost  oAce;  in  southeast  comer  of;  bronze 
tablet,  marked  "  ALBANY  1516  " 1.514.67^ 

Qiltoa,  via  Blenheim,  to  Breakabeen. 
Blenheim.  800  fetet  north  of  post  ofRice;  northwest  side  of  road,  in  ledge  of 

Fock;  aluminum  tablet,  marked  "  813  ALBANY  " 812.77» 

Breakabeen.  Lutheran  church;  aluminum  tablet,  marked  "ALBANY  764"...  753. 72S 

Franklinton  to  Livingstonville. 
Liyhic;8tonYilI)e.    Methodist  church;   in   northwest  corner  of;   bronze  tablet, 
marked  "ALBANY  lOTT  " 1.0(76.714. 


Ulstesr  and  Orange  Counties,  N.  Y. 
Neichurg  Qtiadr angle. 

The  elevations  published  in  the  following  list  are  based  on  an 
alutninum  tablet  set  in  the  front  face  of  the  city  hall,  in  Pough- 
keepsie,  and  marked  "  173  ALBANY  1899."  The  height  of  this 
is  derived  from  a  bench  mark  established  in  Poughkeepsie  by 
the  United  States  Coast  and  Geodetic  Survey,  the  elevation  of 
which,  as  corrected  in  accordance  with  their  adjustment  of  1900, 
is  accepted  as  42.956  feet  above  mean  sea  level.  Dependent  on 
this,  the  datum  tablet  of  this  survey  in  Poughkeepsie  is  accepted 
as  being  172.613  feet  above  mean  nea  level.  The  correction, 
has  been  applied  on  account  of  a  gross  error  of  1  foot  in 
leveling  from  Poughkeepsie,  via  Highlands,  along  West  Shore 
Railroad  to  Xewburgh,  less  a  correction  of  0.030  foot,  by  which 
the  final  elevations  of  the  Poughkeepsie  bench  marks  exceed 
their  previously  accepted  values.  The  bench  marks  are  there- 
fore marked  about  1  foot  too  high. 

All  bench  marks  dependent  on  this  datum  are  referred  to  the 
Gristmill  bench  mark  near  Albany,  the  elevation  of  which  is  ac- 
cepted  as  13.577  feet  above  mean  sea  level,  and  are  marked  with 
the  letters  "ALBANY ''  in  addition  to  their  figures  of  elevation. 
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Newhurg,  via  Erie  Railroad,  to  Cornwall.  Elevation, 

feet. 
Newburg;  tablet  set  near  southwest  conuer.  to  the  right  of  entrance  to  poet- 

Olfflce  building,  marked  '*  ALBANY  95  " 94.130 

Cornwall,  via  Newburg  Junction,  along  the  Railroad  to  Oxford. 
Cornwall.  600  feet  north  of;  tablet  set  in  face  of  west  abutment,  New  York, 
Ontario  and  Western  Railroad  bridge 271.299 

Cornwall,  via  Woodbury  and  Turners,  along  Erie  Railroad,  to  Oxford. 
Central  Valley;  tablet  set  in  large  8ton«  in  retaining  wall,  front  of  Flnkem's 

place,  first  west  of  Noxon's  store;  marked  "ALBANY  488" 486.919 

Arden;   tablet  set  in  pier,   east  end  railroad  bridge  over  stream.  300  feet 

north  of  station;  marked  "ALBANY  519  " 51^.280 

Doyle's,  ^  mile  east  of;  tablet  set  In  road  faoe  of  large  bowlder,   marked 

ALBANY   718" 717.506 


«i 


Oxford,  via  BumHde,  to  Cornwall.   ' 
Greycourt;  tjablet  set  in  face  of  north  abutment.  Lehdgh  and  Hudson  River 

Railway  bridge  over  road;  marked  "ALBANY  447" 445.854 

Bumside.    1^    miles   east  of;    tablet,    east  face   of   road-bridge   abutment, 

marked  "ALBANY  357" 356.421 

Newburg,  Coldenham,  Walden,   to  New  Hurley  Station. 
Newburg;    post-oiflSioe    building;    in    southwest    corner    of.    to    the    right    of 

entrance;  aluminum  tablet,  marked  "  95  " 94.130 

Coldenham,  0.2  mile  we&t  of;  at  entrance  to  A.   B.   Lindeey's  place;   large 

stone  gatepost;  aluminum  tablet,  marked  "ALBANY  434" 434.345 

Walden,   "  National   Bank  of  Walden;"   in  southeast  corner  of;   aluminum 

Ublet.  marked  "ALBANY  376" 374.863 

New  Hurley  Station,  via  Gardiner  and  New  Paltz  to  Loyd. 
GardiiMer  station;  160  feet  south  of,   in  east  wall  of  culvert;  bronze  tablet, 

marked  "ALBANY  309  " 307.798 

New  Paltz,  New  Paltz  Savings  Bank;   Id  southwest  corner;   bronze  tablet, 

marked  "ALBANY  237" 235.668 

Loyd,    Oentervllie    Hotel;    in    southeast    corner   of;    bronze    tablet,    marked 

"ALBANY    359" ; 357.768 

Loyd  to  Clintondale. 
Cllntondale,  Ambrose's  store;  in  southwest  corner  of;  bronze  tablet,  marked 
"ALBANY    553  " 552.331 

Dutchess  and  Columbia  Counties,  N.  Y. 

Pouffhkeepsie,  Rhinebeck,  Milllyrook,  Dover^  Copake,  and  Kinderhook 

Quadnmgles. 

The  elevations  published  in  the  following  list  are  derived  by 
connection  with  two  lines  of  precise  leveling  carried  to  Green- 
bush,  N.  Y.,  near  Albany,  from  mean  sea  level  at  New  York  and 
Boston,  and  adjusted  to  the  corrected  mean  elevation  of  the 
Greenbush  "Gristmill"  bench  mark  as  determined  by  the  latest 
adjustment  of  the  United  States  Coast  and  Geodetic  Survey. 
Part  of  this  list  consists  of  levels  adjusted  between  Pough- 
keepsie  and  Chatham,  and  the  bench  marks  listed  between 
Poughkeepsie  and  Millerton,  via  Clinton   Corners   and    Dover 
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Plains,  are  republished,  with  corrected  elevations  resulting 
from  this  adjustment.  The  remainder  of  the  list  consists  of 
levels  adjusted  between  Niverville  and  Hudson. 

All  bench  marks  are  referred  to  the  Gristmill  bench  mark 
near  Albany,  the  elevation  of  which  is  accepted  as  13.577  feet 
above  mean  sea  level,  and  are  marked  by  the  letters  "ALBANY*^ 
in  addition  to  their  figures  of  elevation. 

PoughkeepHe.  Eleyatlon, 

feet. 
Station;  brass  bolt  keyed  In  fifth  stone  aboTe  ground,  second  step  from  east 

end  of  column  oo  north  side  of  -arch  bridge,  marked  "+" 42.966 

City  hall ;  tablet  set  in  front  face  piarked  '*  ALiBANY  173  " 172.«1S 

Poughkeepaie,  via  Pleasant  Yallev  and  Salt  Point,  to  Clinton  Comers. 
Pleasant  Valley;  tablet  set  in  face  of  rock,  north  side  of  track,  300  feet  east 

of  station;  marked  "  AliBANY  2U  " 211.086 

Clinton  Comers;  tablet  set  in  coping  stone,  north  end.  west  abutment,  bridge 

over  Salt  Point  Creek;  marked  "ALBANY  244" 244.395 

Clinton  Comers,  via  Washington  Hollow  and  Bouth  Millhrook,  to  Dover  Plains. 
MiUbrook;  aluminum  plate  on  west  side  of  Millbrook  Bank,  near  southwest 

comer  of  building;  marked  "  ALBANY  568  " 568.484 

Dover  Plain»;  tablet  set  In  northwest  comer  of  bank;  marked  "  ALBANY 

406" 406.22$ 

Dover  Plains,  via  Wassaic  and  Amenia,  along  Harlem  Railroad,  to  Millerton, 
Amienia;   aluminum  tablet  set  in   comer   stone,   southwest  corner  Amenia 
Bank;  marked  "ALBANY  573  " 578.530 

Millerton,  via  Bhekomeko,  along  Neioburgh,  Dutchess  and  Connecticut  Railroad  to  Pine 

Plains. 
Millerton;  aluminum  tablet  on  northeast  front  of  brick  block  hotel;  marked 

"ALBANY   701" 700.741 

Pine  Plains;  aluminum  tablet  set  in  stone  foundation  of  Myer's  dwelling, 

near  southeast  comer  of  house;  marked  "ALBANY  474  " 474.286 

Pine  Plains,  via  Stissing  and  Stanfordville,  to  Clinton  Comers. 
Mclivtyre;  aluminum  tablet  set  in  face  of  south  abutment:  thtnd  course  from 
ground;  Central  New  Ehigland  bridge  at;  marked  "ALBANY  399" 399.048 

Millerton,  via  Boston  Comers,  Craryville  and  Philmont,  to  Chatham. 

Millerton;  bronze  tablet  In  brick  block  hotel;  marked  "  ALBANY  701  " 700.741 

Boston  Comers,  300  feet  south  of  station,  in  top  of  southeajst  corner  of  cul- 
v«rt  on  New  York  Central  Railroad;  bronze  tablet,  marked  "  ALBANY 
727"    726.808 

Craryville,  500  feet  wert  of  station;  south  side  of  track,  in  west  abutment  of 
railroad  bridge;  bronze  tablet,  marked  "ALBANY  635" 634.848 

Philmont,  Empire  House;  in  the  west  side  of;  in  stone  over  cellar  window; 
bronze  tablet,  marked  "  ALBANY  525  " 526.287 

Ghent,  %  mile  south  of;  on  southwest  comer  of  culvert  (stream  to  west  15 
feet  below) 390.176 

Chatham,  east  side  of  tenth  roof  support  from  east  end  of  station,  train  aide; 
being  a  bench  mark  of  the  Massachusetts  topographic  survey  commission; 
plate  marked  "471" 470.68S 

Chatham,  about  1  mile  north  of;  on  west  abutment  of  bridge  201.  top  stone, 
being  bench  mark  No.  84  of  the  Massachusetts  topographical  survey  com- 
mission; marked  by  a  hole  and  "  B.  S."  bottom  of  hole 619.206 

Niverville;  in  southwest  corner  of  brick  water  tank.  3  feet  from  ground; 
bronze  tablet,  marked  "  ALBANY  323  " 322.658 
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NiverviUe,  via  Stuyvesant  Falls,  to  Hudson.  mevatlon, 

feet 
Gtuy-Yesant  Falls,  bridge  over  Klnderhook  creek,  west  end  of;  In  end  of  north 

wing  wall;  bronze  tablet.  eUmped  "ALBANY  156" 158.067 

Hudson  station.  United  States  Coast  and  Geodetic  Survey  bench  mark  No.  4. 

described  by  thorn  "A.  R.  R."  bench,  the  usual  roundheaded  bolt,  in  west 

side  of  top  of  stone  pier  under  iron  column,   under  overhead  bridge  in 

street  leading  to  docks  and  Athens  ferry;  the  first  bridge  north  of  Hudson 

ntatiOQL    The  pier  is  under  the  second  column  from  south  end  in  the  east 

row  of  three .• 10.398 

Jefferson  and  St.  Lawrence  Counties,  N.  Y. 
Clayton,  Theresa,  and  Alexandria  Bay  Quadrangles. 

The  elevations  published  in  the  following  list  are  based  upon 
permanent  bench  marks  established  in  the  course  of  precise  level- 
ing by  the  Deep  Waterways  Commission  at  Clayton,  Fishers 
Landing,  Alexandria  Bay  and  Chippewa  Village,  in  the  vicinity 
of  Cape  Vincent,  N.  Y.  The  accepted  elevations  of  these  are 
derived  by  the  latest  adjustment  of  the  United  States  Coast  and 
Geodetic  Survey,  made  in  1900.  (See  Appendix  No.  8,  report  for 
1898-99  of  that  Bureau.) 

All  bench  marks  are  referred  to  the  Deep  Waterways  Commis- 
sion's bench  marks  at  Cape  Vincent,  which  are  published  in  the 
Coa^t  Survey  report,  the  elevations  there  given  being  accepted, 
and  they  are  stamped  with  the  letters  "  CAPE  VINCENT  "  in 
addition  to  their  figures  of  elevation.  The  latter  are  generally 
one  foot  lower  than  the  values  stamped  upon  the  bench  marks, 
because  of  a  subsequent  adjustment,  as  explained  under  "Precise 
Leveling,"  page  177. 

Clayton,  via  Clayton  Center  and  Depauville,  to  Limerick.        Bleratlon, 

feet. 

Clayton.  Catholic  church;  in  water  table  at  southwest  corner  of;  copper  bolt.         278.742 

Clayton.  James  street,  tn  front  of  Mrs.  Linnell's  residence,  on  back  part  of 
top  of  nre  hydrant;  copper  bolt,  marked  "  CAPES  VINCETNT  289  " 287.568 

Clayton  Center,  residence  of  Merritt  Lengenfelter;  on  west  face  of  building 
at  south  comer  in  stone  foundation  wall;  bronze  (ablet,  marked  "  CAPE 
VINCENT    423" 422.004 

DepauTllle.  at  crossroads  in;  under  residence  of  Ira  GlUett,  in  east  comer  of 
of  stone  foundation  wall;  aluminum  tablet,  marked  "299  CAPE  VIN- 
CENT"            297.476 

Perch  River,  stone  schoolhouse;  in  northeast  corner  of  water  table;  bronze 
tablet,  marked  "338  CAPE  VINCENT" 336.920 

Cbaumont,  Main  street,  Hiram  Copley's  stone  oOlce  building;  in  north  face 
of  buttress  at  northwest  corner  of;  aluminum  tablet,  marked  "  295  CAPE 
VINCENT  "    293.386 

Limerick,  via  Chaumont,  to  Three  Mile  Bay.  ' 
Three  Mile  Bay,   Baptist  church;   in  southeast  comer  of  foundation  wall; 
aluminum  tablet,  marked  "  266  CAPE  VINCENT  " 264.504 
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Three  Mile  Bay,  via  Bt,  Lawrence,  to  Clayton,  Blervatlon*. 

feet 

St.  Lawrence,  226  feet  north  of  crossroadB;  on  east  side  of  road,  on  large 
bowlder;  bnmxe  tablet,  marked  "357  CAPE  VINCENT" 36«.21» 

Clayton,  via  Lafargeville,  to  Theresa. 

Clayton,  the  Barker  (brick)  building,  on  the  north  side  of  'WtaXer  street;  in 
limestone  water  table  on  the  west  side.  1.85  feet  northerly  from  th«  south- 
west corner  of  building,  the  said  comer  being  60  feet  easterly  from  the 
po4nt  where  the  east  line  of  James  street,  projected,  would  intersect  the 
north  line  of  Water  street;  aluminum  tablet,  marked  "  Xfl  CAPE  VIN- 
CENT "    266.176 

Lafargeyllle,  Orleans  Hotel  (stone  building);  in  southeast  comer  of;  alumi- 
num Ublet,  marked  "381  OAPE  VINCENT" 380.888- 

Theresa,  stone  high  school  on  Main  street;  on  water  table  in  north  face  amd  , 
near  northwest  comer  of  belfry  tower  of;  aluminum  tablet,  marked  "  376 
CAPE  VINCENT  " 875.842 

Theresa,  via  Redwood  and  Browns  Comers-^  to  Alexandria  Bay. 

Redwood,  "  The  Dolllnger  House  "  (hotel);  in  east  side  and  near  northeast 
comer  of  foundation  wall  of;  aluminum  tablet,  marked  "  366  CAPE 
VINCENT"  864. Tir 

Alexandria  Bay,  Reformed  church;  29.9  feet  north  northeast  from  the  north- 
west comer  of;  in  ledge  in  church  lot;  aluminum  tablet,  marked  "  283 
CAPE   VINCENT" 282.19» 

Lafargeville ,  via  Omar,  to  Fishers  Landing. 

Omar,  420  feet  northerly  from  intersection  of  Fishers  LAnding  and  Collins 
liandlng  roads;  in  bed  rock  on  sandstone  ledge,  west  side  of  the  Collins 
Landing  road,  and  on  a  line  with  northerly  side  of  the  Omar  schoolhouse 
and  distant  51.62  feet  from  the  northwest  comer  of  the  schoolhouse;  bronze 
tablet,   marked  "297  CAPE  VINCENT" 295.671 

Fishers  Landing,  crossroads  near;  72.6  feet  from  the  south  comer  of  Mrs. 
Tom's  residence  and  13^1  feet  northwcfet  of  the  west  comer  of  a  house  on 
the  opposite  side  of  the  road;  top  of  a  roundheaded  one-fourth-inch  brass 
bolt  cemented  into  bed  rock  6  Inches  below  surface  of  ground.  The  letters 
"  U.  S.  P.  B.  M.  29  "  are  cut  in  the  bed  rock.  This  is  a  bench  mark  set 
by  the  Deep  Waterways  Oommlssion 274. Z77 

Redwood,  via  8outh  Hammond,  to  Chippewa  Village. 

Chippewa  Village;  stone  schoolhouse*.  District  No.  U.  1  foot  easterly  from 
the  northeast  corner  of,  set  In  bed  rock;  bronze  tablet  marked  "  288  CAPE 
VINCENT  "    '. 287 . 690- 

Chippewa  Village;  stone  schoolhouse,  district  No.  11.  north  face  of  northeast 
comer;  center  punch  mark  of  brass  bolt;  being  permanent  bench  mark 
C.  V.  of  the  Deep  Waterways  Commission 290.620 

Limerick  to  Dexter. 
Dexter,  brick  schoolhouse  at;  2  feet  easterly  from  northwest  comer  of  main 
building.   In  limestone  water  table  on  northerly  side  of;  aluminum  tablet, 
marked  "326  CAPE  VINCENT  " 324. 3<S^ 

Limerick,   ria  Rrownville,   to  Watertown. 

BrownviUe,  brick  schoolhouse  at  5  corners;  midway  of  front  face  of  building 
and  3.2  feet  above  surface  of  ground,  in  limestone  foundation  wall;  bronze 
tablet,  marked  "  3.'>5  CAPE  VINCENT  " 354.308 

Watertown.  Arsonal  street:  Stale  armory,  front  face,  west  end;  aluminum 
Ublet,  marked  "  479  CAPE  VINCENT  " 478.027 

Broicnrille,   ria  San  ford,  to  Felts  Mills. 
Felts  Mills,  bridge  over  north  branch  of  Black  River  at;  on  east  end  of  south 
abutment    (Island    abutment);    bronze    tablet,    marked    "683    CAPE    VIN- 
CENT "    682.3«t 
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Trevor  McCi.niia  Lchtib. 


By  the  death  of  Trevor  McClurg  Leutz^,  which 
occurred  on  the  14th  day  of  October,  1901,  the 
State  was  deprived  of  the  services  of  an  efficient 
employee. 

Born  in  Dusseldorf,  Germany,  1851,  Mr.  Leutz^ 
came  to  this  country  at  an  early  age  and  took  up 
the  work  of  civil  engineering.  In  1886  he  entered  the 
employ  of  the  Department  of  the  State  Engineer 
and  Surveyor,  serving  as  Assistant  Engineer  from 
1887  until  April  1,  1899,  when  he  was  appointed 
Division  Engineer  of  the  Eastern  Division,  which 
position  he  held  at  the  time  of  his  death.  While 
so  employed  Mr.  Leutz^  planned  and  had  charge 
of  the  construction  of  many  important  works  and 
structures  on  the  State  canals;  April,  1900,  until 
February,  1901,  he  was  actively  engaged  as  one  of 
the  consulting  engineers  on  the  survey  for  a  barge 
canal  from  the  Hudson  river  to  the  Great  Lakes. 


Eastern  Division. 


Albany,  N.  Y.,  October  1,  1901. 

Hon.  Edward  A.  Bond,  State  Engineer  cmd  Surveyor: 

Dear  Sir. — I  have  the  honor  to  submit  to  you  the  annual  report 
for  the  eastern  division  of  your  department  for  the  fiscal  year 
ending  September  30,  1901. 

CANALS  AND  GENERAL  APPROPRIATIONS. 

This  division  embraces  about  106  miles  of  the  Erie  canal  ex- 
tending from  Albany  to  the  east  line  of  Oneida  county,  near 
TJtica;  66  miles  of  the  Champlain  canal,  from  Watervliet  to 
Whitehall ;  12  miles  of  the  Glens  Falls  feeder,  the  Port  Schuyler 
and  Watervliet  sidecuts,  the  Albany  Basin  and  the  pond  above 
the  Troy  dam,  amounting  in  all  to  188.36  miles  of  navigable 
water.  There  are  three  short  unnavigable  feeders  from  the 
Mohawk  River  at  Rexford  Flats,  Little  Falls  and  Rocky  Rift, 
•  and  one  from  the  Schoharie  Creek  at  Fort  Hunter,  amounting 
in  all  to  5.13  miles. 

There  were  no  breaks  of  any  importance  in  the  canals  on  this 
division  during  the  past  year,  except  the  breaking  of  the  gates  in 
the  feeder  from  the  Mohawk  River  at  Rexford  Flats,  N.  Y.,  and  a 
few  bad  leaks  in  the  "  sixteens  "  at  Cohoes,  N.  Y. 

EXTRAORDINARY  REPAIRS. 

TWBNTY-THIED  StEBBT  BrIDGB,  WaTERVLXET,  N.  Y. 

Chapter  440,  Laws  of  1900. 
Owego  Bridge  Co.,  contractors. 
P.  S.  Strong,  engineer  in  charge. 

Plans  approved  by  Canal  Board,  October  22,  1900.  Contract 
dated,  December  5,  1900.     Contract  to  be  completed,  April  1, 
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1901.    Work  started,  December,  1900.    Contract  completed,  May 
15,.  1901. 

Appropriation f  15,000  OO 

Engineer's  estimate  (original) 11,736  OO 

Final  estimate  13,530  92 


The  old  Whipple  arch  bridge  at  this  place  was  not  strong' 
enough  to  safely  carry  the  loads  that  might  attempt  to  cross  it, 
and  it  is  replaced  with  a  steel  plate  girder  bridge.  The  east 
abutment  was  cut  down  to  the  level  of  the  towpath  and  a  new 
abutment  was  built,  the  face  of  which  was  about  eleven  feet 
back  from  the  face  of  the  old  abutment.  This,  with  a  vertical 
wall  and  embankment  shown  on  plans,  i)ermitted  a  towpath  on 
this  side  of  the  canal  under  the  new  bridge  to  the  north  side  of 
the  upper  side-cut  lock.  A  stairway  was  also  included  to  make 
the  east  approach  more  easy  of  access  to  people  on  the  east  side 
of  the  canal. 

Bridge  Over  Ghamplain  Canal,  Town  op  WATteRFORD,  N.  Y. 

Chapter  629,  Laws  of  1898;  chapter  219,  Laws  of  1899;  chapter 
443,  I^ws  of  1900. 

The  plans  for  this  bridge  provided  for  the  removal  of  the  old 
fixed  bridge  No.  3,  over  the  Champlain  canal,  near  Burton's  saw* 
mill,  which  was  unsafe  and  had  approaches  with  very  steep 
grades,  and  for  building  a  new  swing  bridge  about  75  feet  south 
of  the  old  bridge,  having  approaches  with  easy  grades.  The 
pivot  pier  was  made  of  concrete  and  carried  down  to  rock  founda- 
tion, about  14  feet  below  canal  bottom.  The  concrete  abutments 
at  each  end  were  supported  on  piles  driven  to  rock. 

A  contract  was  entered  into  on  November  15,  1900,  with  the 
Owego  Bridge  Comi>any  for  the  construction  of  this  bridge  at  a 
contract  price  of  $10,150. 

The  substructural  work  was  practically  completed  in  March, 
1901,  but  the  contractor  did  not  start  erecting  the  superstruc- 
ture until  August  21, 1901,  and  it  is  not  entirely  completed  at  this 
date.     However,  the  bridge  will  be  open  for  traffic  inside  of  two 
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iveeks,  and  will  be  a  great  and  much  needed  improvement  for  the 
people  who  have  occasion  to  cross  the  Champlain  canal  at  this 
point.  The  substruotural  work  on  this  bridge  was  under  the 
-charge  of  Mr.  F.  N.  Sanders. 

Bridge)  Over  Erib  Canal,  Town  of  Minden,  N.  Y. 

Chapter  596,  Laws  of  1899 ;  chapter  457,  Laws  of  1900. 

Owego  Bridge  Co.,  contractors. 

M.  H.  Ranney,  engineer  in  charge. 

Plans  approved  by  Canal  Board,  August  16,  1900.  Contract 
•dated,  October  11, 1900.  Contract  to  be  completed,  April  1, 1901. 
Work  started,  I>ecember,  1900.  Contract  completed.  May  15, 
1901. 

Appropriation |8,500  00 

Engineer's  estimate  (original) 7,267  55 

Final  estimate : 7,254  67 


The  old  superstructure  was  in  an  unsafe  condition,  and  had  to 
be  renewed.  When  the  plans  for  the  new  bridge  were  prepared 
it  was  decided  to  change  the  alignment  of  the  new  bridge  so  that 
it  would  be  nearly  on  line  with  the  new  highway  bridge  across 
the  Mohawk  River.  This  made  it  necessary  to  change  the  berme 
abutment  and  to  rebuild  the  towpath  abutment. 

Tertical  Wall  on  Glens  Falls  Feeder,  Near  Poweir  House  op 
Electric  Street  Railway,  Warren  County,  N.  Y. 

Chapter  438,  Laws  of  1900. 

W.  A.  Burnham,  contractor. 

W.  J.  Gilmour,  engineer  in  charge. 

Plans  aproved  by  Canal  Board,  September  17, 1900.  Contract 
dated,  October  29,  1900.  Contract  to  be  completed,  opening  of 
navigation,  1901.  Work  started,  December,  1900.  Contract 
completed,  May,  1901. 

Appropriation  |10,000  00 

Engineer's  estimate  (original) 8,455  00 

Final  estimate 7,578  05 
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Rebuilding  Searles  Waste^Weir  No.  9,  on  the  Champlain 

Canal. 

Chapter  311,  Laws  of  1900. 

Higley  &  Barber,  contractors. 

Ralph  Russell,  engineer  in  charge. 

Plans  approved  by  Canal  Board,  November  13,  1900.  Con- 
tract dated,  December  26,  1900.  Contract  to  be  completed, 
April  15,  1901.  Work  started,  December,  1900.  Contract  com- 
pleted, April,  1901. 

Engineer's  estimate  (original) |9,081  40 

Final  estimate   10,934  84 


About  October  1,  1900,  the  Superintendent  of  Public  Works 
requested  the  State  Engineer  and  Surveyor  to  prepare  plans, 
specifications  and  estimates  for  rebuilding  Searles  waste  weir 
No.  9  on  the  Champlain  canal.  The  old  structure  was  built  of 
rubble  masonry  laid  in  mortar,  and  of  wood,  and  was  regarded 
as  unsafe. 

The  plans  for  the  new  structure  provided  for  the  use  of  con- 
crete and  steel  on  a  pile  and  timber  foundation.  After  the 
excavation  for  the  foundation  was  made,  it  was  thought  best  to 
use  concrete  and  timber  grillage  on  the  hard  clay  for  a  founda- 
tion in  place  of  the  piles  and  timber  provided  for  in  the  original 
plan. 

For  Rebuilding  Aqueduct  No.  3,  on  the  Champlain  Canal, 

Near  Fort  Miller,  N.  Y. 

Chapter  311,  Laws  of  1900. 

Reardon  &  Burnham,  contractors. 

Ralph  Russell,  engineer  in  charge. 

Plans  approved  by  Canal  Board,  October  22,  1900.  Contract 
dated,  November  21,  1900.  Contract  to  be  completed,  April  1, 
1901.  Work  started,  December,  1900.  Contract  completed, 
April,  1901. 


Eastern  Division:  Canals.  193 

Engineer's  estimate  (original) f 5,703  00 

Final  estimate 6,749  00 


The  masonry  on  the  towpath  end  and  the  timber  trunk  were 
in  need  of  repairs,  and  the  Superintendent  of  Public  Works 
requested  the  State  Engineer  and  Surveyor  to  prepare  plans  for 
such  repairs. 

The  work  done,  consisted  .of  rebuilding  the  masonry  on  the 
towpath  end  of  the  structure,  building  a  new  timber  trunk  with 
improved  waste-gates  and  building  about  200  linear  feet  of  ver- 
tical wall  on  the  towpath  side  just  north  of  the  structure.  All 
masonry  is  founded  on  solid  rock. 

\ 

Saranac  Dam  and  Lock. 

The  work  of  completing  the  dam  across  the  Saranac  River  near 
Saranac  Lake  and  building  a  lock  in  the  end  of  the  dam  and 
excavating  a  channel  approach  to  the  lower  entrance  to  the 
lock,  under  chapter  627,  Laws  of  1898,  chapter  417,  Laws  of 
1900,  chapter  427,  Laws  of  1900  and  chapter  688,  Laws  of  1901, 
is  practically  completed. 

Improving  Shinnecock  Canal. 

Chapter  419,  Laws  of  1900. 

On  November  1,  1900,  a  contract  was  made  with  Brummel- 
kamp  &  Lane  for  the  improvement  of  the  Shinnecock  and 
Peconic  canal  upon  plans  prepared  during  the  last  fiscal  year. 
Actual  work  was  started  about  May  15,  1901,  and  is  still  in 
progress. 

Cleaning  of  Bond  Creek  and  Wood  Creek. 

Chapter  683,  Laws  of  1901. 

An  examination  and  report  was  made  in  August,  1901,  the 
work  being  done  by  the  forces  of  the  Superintendent  of  Public 
Works.  The  channels  have  been  cleared  of  brush  and  straight- 
ened and  many  bars  removed,  greatly  increasing  the  capacity 
of  the  streams. 

13    . 
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The  disbursement  of  the  funds  in  several  appropriations  has 
been  made  on  this  division,  among  which  are : 

Chapter  569,  Laws  of  1899,  and  chapter  645,  Laws  of  1901. — 
For  copying  and  preserving  old  maps,  survey  notes,  etc. 

Chapter  569,  Laws  of  1899,  and  chapter  419,  Laws  of  1900.— 
For  making  examination  of  monuments  and  surveys  and  maps 
of  the  boundary  lines  of  the  State,  etc. 

Chapter  386,  Laws  of  1900.,  and  chapter  645,  Laws  of  1901. — 
For  the  topographic  survey;  and 

Chapter  420,  Laws  of  1900,  and  chapter  645,  Laws  of  1901. — 
For  the  hydrographic  work  connected  with  the  measurements 
of  the  volume  of  streams  and  flow  of  water  in  cooperation  with 
the  United  States  Geological  survey. 

Chapter  569,  Laws  of  1899. — For  making  blue  line  maps  of 
the  Erie,  Oswego  and  Champlain  canals. 

Chapter  419,  Laws  of  1900. — For  making  surveys  for  the  State 
Court  of  Claims. 

Chapter  419,  Laws  of  1900,  and  chapter  645,  Laws  of  1901. — 
For  making  surveys  for  the  Forest  Preserve  Board. 

Chapter  439,  Laws  of  1900. — For  survey  of  boundary  line 
between  Herkimer  and  Hamilton  counties. 

Chapter  411,  Laws  of  1900. — For  the  Barge  Canal  survey. 
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Highway  Improvement. 

Under  chapter  115,  Laws  of  1898. 

There  have  been  34  roads  under  contract  on  this  division  dur- 
ing the  past  year,  having  a  total  length  of  about  130  miles. 
The  progress  made  during  the  year  has  not  been  satisfactory, 
as  most  of  the  roads  will  not  be  completed  this  season.  There 
are,  however,  several  good  reasons  for  the  delay  in  the  comple- 
tion of  these  contracts. 

The  law  making  the  appropriation  for  the  State's  share  of  the 
cost  of  the  roads  was  not  passed  and  signed  early  enough  to 
permit  contracts  to  be  advertised  and  awarded  until  the  season 
was  well  advanced.  Most  of  the  contractors  did  not  have  the 
required  plant  and,  in  some  cases,  lacked  the  experience  neces- 
sary to  start  their  work  promptly  and  to  carry  it  on  expedi- 
tiously. It  seemed  to  be  impossible  to  have  orders  for  new 
road-building  plants  during  the  past  season  filled  promptly,  and 
in  many  cases  it  was  several  weeks  after  the  contract  was 
awarded  before  the  work  was  organized  and  was  progressing  at 
a  rate  that  was  anywhere  near  the  full  capacity  of  the  plant. 

Another  reason  for  the  delay  this  year  was  the  excessive  rain- 
fall during  the  spring  and  summer,  the  past  season  having  the 
greatest  rainfall  in  many  years  in  eastern  New  York.  On  many 
roads  the  roadway  was  simply  a  mass  of  mud  over  half  the 
time.  While  in  this  wet  condition  it  was  difficult  to  do  the 
grading  and  impossible  to  lay  and  roll  the  stone  for  the 
macadam.  As  we  do  not  require  a  sand,  gravel  or  Telford  foun- 
dation for  the  stone,  it  is  necessary  that  the  sub-grade  be  dry 
and  hard  while  the  stone  is  being  spread  and  rolled. 

Delaware  Turnpike,  Section  1,  Road  No.  7,  Albany  County, 

N.  Y. 

Length  of  road,  1.04  miles. 

Width  of  macadam,  15  feet. 

Width  of  roadway,  22  feet. 

Engineer's  estimate  of  total  cost,  |13,256. 
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Contract  dated,  May  12, 1900. 

Work  started,  May,  1900. 

Work  completed  to  October  1,  1901,  99.9  per  cent. 

Contractors,  C.  H.  Lutjens  &  Son.  Assigned  by  them  on 
April  15,  1901,  to  Donovan  Bros. 

Engineer  in  charge,  T.  A.  Hendrickson. 

This  road  starts  at  the  southwesterly  city  line  of  Albany  and 
crosses  the  Xormanskill  at  Xormansyille.  The  old  road  here  had 
a  yery  steep  grade  of  over  14  per  cent,  where  it  entered  the  yalley 
of  the  Xormanskill  and  also  a  steep  grade  in  leaving  this  valley. 
The  new  road  has  a  new  location,  which  has  a  grade  of  about  3 
per  cent,  for  the  most  of  the  distance,  and  nothing  over  5  per 
cent.  The  weight  of  all  loads  entering  and  leaving  the  city  of 
Albany  from  the  southwesterly  portion  of  the  county  was  deter- 
mined by  the  load  which  could  be  drawn  up  these  hills.  With 
the  new  grades,  as  heavy  loads  can  be  drawn  in  and  out  of  this 
valley  as  on  other  portions  of  the  road. 

Troy   and   Gkeenbush   Road   No.    11,   Section   1.   Rensselaer 

County,  X.  Y. 

Length  of  road,  1.03  miles. 

Width  of  macadam.  15  fet*t. 

Width  of  roadway.  22  U-ox, 

KngiiU'er's  estimate  of  total  cost,  sl'M14,0(J. 

Coutrart  date.  July  21,  l^!»l>. 

Work  starttd.  Aumist,  lSi»t>. 

Work  tinislu'd,  Novt-nilK'r.  IImmi. 

Amount  of  tinal  I'siimate.  sT.tHJT.rjO. 

Contra«tor,  Grorire  A.  Koirrrs. 

Euj:im*t'r  in  ehariro.  F.  X.  SauiUrs. 

Road  No.  11  starts  at  ^  >•  south^-rlv  riiv  lino  of  Trov  and  ends 

•        •  • 

at  a  point  l.o:>  miK-s  sou; I.-  :ly,  anil  is  tuio  of  the  main  roads 
from  this  st-ction  hadimr  in.o  Tiov.  The  bottom  course  is  of 
liuivstoni*  4  in«h,s  thi»  k,  tl;e  top  •ourso  of  trap  rock  2  inches 
thirk.  and  Iini«stoiio  sort*i*n'ni:s  wrre  iisrd  throughout  as  a 
b:n«l»T.     A  m»at  iniprov.ni»  nt  was  ma«l«-  in  the  grade  near  the 
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city  line  of  Troy,  where  a  14  per  cent,  grade  was  reduced  to  6.71 
per  cent,  by  means  of  a  deep  cut  and  the  adjacent  fill. 

This  road  will  connect  with  road  No.  26  (now  under  contract) 
on  the  south.  The  two  roads  will  form  a  beautiful  drive  over- 
looking the  Hudson  valley,  between  the  city  of  Troy  and  the 
city  of  Rensselaer,  on  the  east  side  of  the  Hudson  River  opposite 
Albany. 

Frankfort  and  Utica  Road  No.  14,  Section  1,  Herkimer 

County,  N.  Y. 

Length  of  road,  1.11  miles. 

Width  of  macadam,  15  feet. 

Width  of  roadway,  22  feet. 

Engineer's  estimate  of  total  cost,  |7,942. 

Contract  dated,  May  8,  1900. 
*   Work  started,  June,  1900. 

Work  finished,  Augusl,  1901. 

Contractor,  Fred  G.  Kerivan. 

Engineer  in  charge,  A.  M.  Evans  to  October  10,  1900;  after 
October  10,  1900,  William  Van  Epps. 

After  completing  78  per  cent,  of  this  work  in  the  year  1900, 
the  contractor  refused  to  complete  the  work  in  the  spring  of 
1901,  and  it  was  finished  by  the  State  Engineer  and  Surveyor, 
The  total  cost  of  the  road  is  f8,231.65. 

The  road  starts  at  the  westerly  village  line  of  Frankfort  and 
extends  in  a  westerly  direction  parallel  to  the  Erie  canal  for  a 
distance  of  1.11  miles  toward  Utica.  It  is  one  of  the  principal 
highways  in  the  Mohawk  valley  on  this  side  of  the  river  and  has 
a  very  heavy  traffic.  The  bottom  and  top  courses  are  each  3 
inches  thick  and  consist  of  Little  Falls  gneiss  rock  with  lime- 
stone screenings  for  binder  throughout. 

Ulster  and  Delaware  Turnpike,  Section  1,  Road  No.  16, 

Ulster  County,  N.  Y. 

Length  of  road,  5.66  miles. 
Width  of  macadam,  12  feet. 
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Width  of  roadwav,  16  feet. 

Engineer's  estimate  of  total  cost,  ?30,040. 

Contract  dated,  May  ^4,  1900. 

Work  started,  June,  1900. 

Work  finished,  November,  1900. 

Amount  of  final  estimate,  ^27,040.48. 

Contractors,  Donovan  Brothers. 

Engineer  in  charge,  W.  J.  Gilmour. 

Road  No.  16  starts  in  the  village  of  Phoenicia  and  extends 
down  the  valley  of  Esopus  Creek  to  the  town  lipe  of  Olive,  and 
is  a  portion  of  the  principal  highway  in  this  section.  It  is 
expected  that  this  road  will  be  extended  northwesterly  through 
Delaware  county  and  southeasterly  to  the  Hudson  River  at 
Kingston.  When  completed  this  will  provide  a  beautiful  high- 
way through  the  Catskill  mountains  from  the  Hudson  River  to 
the  central  part  of  the  State. 

Hastings-Ardslby  Road  No.  17,  Westchester  County.  N.  Y. 

Length  of  road,  0.6  mile. 

Width  of  macadam,  16  feet. 

Width  of  roadway,  22  feet. 

Engineer's  estimate  of  total  cost,  $5,445. 

Contract  dated.  May  12, 1900. 

Work  started,  August,  1900. 

Work  finished,  August,  1901. 

Contractors,  C.  H.  Lutjens  &  Son. 

Engineers  in  charge,  Ralph  Russell  and  E.  C.  Clark. 

After  completing  99  per  cent,  of  this  work  in  1900,  the  con- 
tractors, C.  H.  Lutjens  &  Son,  refused  to  finish  the  work,  and 
the  remainder  of  the  work  was  re-let  to  Harry  L.  Smith,  who 
completed  the  contract  in  August,  1901. 

Road  No.  17  starts  at  the  northerly  village  line  of  Hastings 
and  extends  to  the  village  line  of  Ardsley.  The  bottom  course 
of  4  inches  is  of  local  stone  and  the  top  course  of  2  inches 
of  trap  rock.  Limestone  screenings  were  used  throughout  as 
a  binder. 
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This  is  the  southern  part  of  a  beautiful  macadam  highway, 
extending  up  the  valley  of  the  Sawmill  River  from  Hastings 
northerly  across  the  county  to  the  Putnam  county  line  on  the 
westerly  side  of  Westchester  county. 

Ardslby-Elmsford  Road  No.  18,  Section  1,  Westchester 

County,  N.  Y. 

Length  of  road,  3.06  miles. 

Width  of  macadam,  16  feet. 

Width  of  roadway,  22  feet. 

Engineer's  estimate  of  total  cost,  f26,798. 

Contract  dated,  May  12,  1900. 

Work  started,  June,  1900. 

Contractors,  C.  H.  Lutjens  &  Son. 

Engineers  in  charge,  Ralph  Russell  and  G.  A.  Ensign  in  1900, 
Ralph  Russell  and  F.  S.  Strong  in  1901. 

After  completing  33  per  cent,  of  the  road  in  1900,  the  con- 
tractors, C.  H.  Lutjens  &  Son,  refused  to  finish  the  work  in  the 
spring  of  1901,  and  the  remainder  of  the  work  was  re-let  to  the 
Bellew  &  Merrit  Company,  which  has  completed  38  per  cent,  of 
its  contract  up  to  October  1,  1901. 

Road  No.  18  starts  at  the  north  village  line  of  Ardsley  and 
ends  near  Elmsford  station.  The  bottom  course  of  4  inches  is 
formed  ofi  local'stone  and  other  stone  of  similar  quality,  and  the 
top  course  of  2  inches  is  of  trap  rock.  Limestone  screenings 
were  used  for  a  binder  for  the  top  course  and  local  stone  screen- 
ings for  the  bottom  course. 

This  road  will  form  part  of  the  west  side  highway  through  the 
county  connecting  with  road  No.  17  on  the  south  and  road  No. 
34  on  the  north. 

Mamaronbck-Whitb  Plains  Road  No.  19,  Westchester 

County,  N.  Y. 

Length  of  road,  2.05  miles. 
Width  of  macadam,  16  feet. 
Width  of  roadway,  22  feet. 
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Engineer's  estimate  of  total  cost,  |29,222. 

Contract  dated,  July  23,  1900. 

Work  started,  August,  1900. 

Work  finished,  October,  1901. 

Amount  of  final  estimate,  $23,951.51. 

Contractor,  Daniel  Murray. 

Engineers  in  charge,  Ralph  Russell  and  Perry  Pilkin. 

Road  No.  19  starts  at  William  McCabe's  on  Weaver  Street  in 
the  town  of  Mamaroneck  and  extends  to  the  old  Mamaroneck- 
White  Plains  road  in  the  town  of  Scarsdale.  The  bottom  course 
of  4  inches  is  of  local  gneiss  rock  and  the  top  course  of  2  inches 
of  trap  rock  from  Connecticut.  Limestone  screenings  were  used 
throughout  as  a  binder. 

This  is  the  southern  part  of  a  fine  macadam  highway  extend- 
ing from  Long  Island  Sound  northerly  across  the  county  to  the 
Putnam  county  line  on  the  easterly  side  of  Westchester  county. 

White  Plains-Armonk  Road  No.  20,  Section  1,  Westchester 

County,  N.  Y. 

Length  of  road,  3.77  miles. 

Width  of  macadam,  14  feet. 

Width  of  roadway,  20  feet. 

Engineer's  estimate  of  total  cost,  ?31,545. 

Contract  dated,  May  12,  1900. 

Work  started,  June,  1900. 

Work  completed  to  October,  1901,  99  per  cent. 

Contractors,  C.  H.  Lutjens  &  Son. 

Engineers  in  charge,  Ralph  Russell  and  L.  L.  Melius. 

The  contractors,  C.  H.  Lutjens  &  Son,  completed  79  per  cent, 
of  the  work  in  1900,  but  in  the  spring  of  1901  refused  to  com- 
plete the  work  and  it  was  re-let  to  G.  H.  Smith,  who  will  finish 
the  contract  in  November,  1901. 

Road  No.  20  starts  at  the  northerly  corporation  line  of  White 
Plains  and  extends  northerly  to  a  cross  road  leading  to  Eling 
Street.  The  bottom  course  of  4  inches  is  of  a  local  granitic  rock 
and  the  top  course  of  2  inches  is  of  trap  rock.    Limestone 
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screenings  were  used  throughout  as  a  binder.  This  road  will 
form  part  of  the  east  side  highway  across  the  county  connect- 
ing with  road  No.  35  on  the  north.  It  will  form  a  delightful 
drive  for  people  of  White  Plains  and  vicinity,  winding  along 
the  easterly  shore  of  the  beautiful  Kensico  reservoir,  which 
furnishes  a  portion  of  New  York  city's  water  supply. 

Loudon  Road  No.  22,  Section  1,  Albany  County,  N.  Y. 

Length  of  road,  3.41  miles. 

Width  of  macadam,  16  feet. 

Width  of  roadway,  22  feet. 

Engineer's  estimate  of  total  cost,  f37,115. 

Contract  dated,  June  25, 1900. 

Work  started,  July,  1900. 

Work  finished,  September,  1901. 

Amount  of  final  estimate,  |32,615. 

Contractor,  T.  H.  Karr. 

Engineers  in  charge,  F.  N.  Sanders,  until  June  20,  1901;  after 
this  date,  F.  B.  Morss. 

Boad  No.  22  starts  at  the  northerly  city  line  of  Albany  and 
extends  in  a  northerly  direction  to  the  M.  E.  church  in  the  vil- 
lage of  Newtonville.  The  bottom  course  of  4  inches  is  of  Clin- 
ton Point  limestone,  except  about  a  mile  which  is  of  trap  rock. 
The  top  course  of  2  inches  is  of  trap  rock.  Clinton  Point  lime- 
stone screenings  were  used  throughout  as  a  binder. 

When  section  2  of  this  road  is  built  it  will  connect  the  city 
of  Albany  and  the  city  of  Cohoes,  and  will  form  a  beautiful 
drive  overlooking  the  Hudson  River. 

Troy  and  Brunswick  Boad  No.  25,  Section  2,  Rensselaer 

County,  N.  Y. 

Length  of  road,  3.05  miles. 
Width  of  macadam,  15  feet. 
Width  of  roadway,  22  and  25  feet. 
Engineer's  estimate  of  total  cost,  $24,926. 
Contract  dated,  July  16,  1901. 
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Contractor,  T.  H.  Karr. 

Engineer  in  charge,  F.  B.  Morss. 

At  the  request  of  a  number  of  people  living  adjacent  to  this 
road,  who  did  not  want  the  road  under  construction  at  the 
season  when  crops  were  being  moved  to  market,  the  contractor 
confined  his  operations  this  year  to  preparing  the  stone  for  the 
crusher  in  the  quarry.  It  is  expected  that  he  will  start  the  work 
of  conS'truction  early  in  the  spring  of  1902. 

This  road  starts  about  one-half  mile  northeasterly  from  the 
city  line  of  Troy  and  ends  about  300  feet  westerly  from  the 
brick  church  at  the  intersection  of  the  Stone  road  with  the 
road  to  Cropseyville,  and  it  is  proposed  to  use  crushed  local 
quartzite  for  both  courses  on  this  road. 

Road  No.  25  is  one  of  the  principal  highways  leading  from 
Troy  easterly  to  the  New  England  States.  It  connects  on  the 
west  with  road  No.  10,  finished  last  year,  and  will  connect  on 
the  east  with  road  No.  84,  to  be  started  next  year.  It  has  a 
very  heavy  traffic,  and  was  macadamized  many  years  ago,  but 
is  now  very  rough. 

Troy  and  Grebnbush  Road  No.  26,  Section  2,  Rensselaer 

County,  N.  Y. 

Length  of  road,  2.59  miles. 

Width  of  macadam,  16  feet. 

Width  of  roadway,  22  feet. 

Engineer's  estimate  of  total  cost,  ^23,576.30. 

Contract  dated,  June  20, 1901. 

Work  started,  July,  1901. 

Work  completed  to  October  1,  1901,  22  per  cent. 

Contractor,  town  of  North  Greenbush. 

Engineer  in  charge,  A.  M.  Evans.  - 

Road  No.  26  starts  from  a  point  about  120  feet  south  of  the 
house  of  James  Wendell  and  ends  at  the  intersection  of  the  road 
to  Bath  at  Defreestville.  The  bottom  course  of  4  inches  will 
be  of  Clinton  Point  limestone  and  the  top  course  of  2  inches 
will  be  of  trap  rock.    Clinton  Point  limestone  screenings  will 
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be  used  throughout  as  a  binder.  This  road  is  a  continuation  of 
road  No.  11,  and  when  completed  will  form  the  principal  high- 
way  between  Troy  and  Rensselaer  on  the  east  side  of  the  Hudson 
River,  opposite  Albany. 

Ulstbjr  and  Delaware  Turnpike,  Section  3,  Road  No.  31, 

Ulster  County,  N.  Y. 

Length  of  road,  5.72  miles. 

Width  of  macadam,  12  and  16  feet. 

Width  of  roadway,  16  and  22  feet. 

Engineer's  estimate  of  total  cost,  $41,728. 

Contract  dated,  June  10,  1901. 

Work  started,  June,  1901. 

Work  completed  to  October  1,  1901,  41  per  cent. 

Contractor,  town  of  Shandaken. 

Engineer  in  charge,  F.  N.  Sanders. 

Road  No.  31  starts  at  the  village  line  of  Pine  Hill  and  extends 
southeasterly  through  the  village  of  Shandaken.  This  road  is 
a  portion  of  the  old  Ulster  and  Delaware  turnpike  leading  from 
Kingston  to  central  New  York,  and  is  one  of  the  principal  high- 
ways in  this  section  of  the  State.  The  bottom  course  of  3  inches 
is  of  local  bluestone  and  crushed  bowlders  and  the  top  course  of 
3  inches  is  of  the  same  materials.  Local  screenings  are  used 
as  a  binder  throughout. 

Road  No.  31,  with  the  Ulster  and  Delaware  turnpike,  section 
1  (finished  last  year),  and  the  Ulster  and  Delaware  turnpike, 
section  2  (expected  to  start  next  year),  will  form  one  of  the 
most  beautiful  drives  in  the  State,  winding  along  the  valley  of 
the  Esopus  Creek  through  the  Catskill  mountains  for  a  distance 
of  nearly  20  miles. 

Amstbrdam-Minavillb  Road  No.  32,  Montgomery  County,  N.  Y» 

Length  of  road,  2.65  miles. 
Width  of  macadam,  12  feet. 
Width  of  roadway,  22  feet. 
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Engineer's  estimate  of  total  cost,  $17,510. 

Contract  dated,  June  5,  1901. 

Work  started,  June,  1901. 

Work  completed  to  October  1,  1901,  45  per  cent. 

Contractors,  Snell  Brothers. 

Engineer  in  charge,  O.  J.  Dempster. 

This  road  starts  at  the  city  line  of  Amsterdam  and  extends 
in  a  southerly  direction  to  a  point  near  the  village  of  Minaville. 
It  is  one  of  the  principal  highways  entering  Amsterdam  from 
the  south.  Both  the  bottom  and  top  courses  of  the  entire  road, 
except  the  mile  nearest  Amsterdam,  are  formed  of  crushed  cob- 
ble stone.  Local  stone  screenings  were  used  in  the  bottom 
course. and  limestone  screenings  in  the  top  course.  The  mile 
of  road  located  nearest  Amsterdam  is  to  be  made  of  limestone 
with  limestone  screenings  throughout,  as  it  is  nearly  all  a  5  or 
C  per  cent,  grade. 

Road  No.  32  was  a  heavy  clay  road,  and,  before  improvement, 
was  almost  impassable  in  wet  weather. 

Qloversville-Mayfield  Road  Xo.  33,  Fulton  County,  N.  T. 

Length  of  road,  4.04  miles. 

Width  of  macadam*  1(5  feet. 

Width  of  roadway,  22  feet. 

Kngiuoor's  estimate  of  total  cost,  $33,720. 

Contract  dated,  June  5,  1901, 

Work  started,  June,  1901. 

Work  completed  to  September  10,  1901,  33  ^K^r  wnt. 

l\MUraotor,  John  R.  Rrisjirs. 

Kuirimvr  in  charsre,  IL  W,  IVOratY. 

This  road  siaris  at  the  city  line  of  Oloversville  and  extends 
norihorly  to  the  corporation  line  of  the  village  of  Mayfield. 
The  iHMtom  and  top  courses  and  scrivnings  were  all  obtained 
bv  orushiujT  a  hard  local  ;;rauiiio  rock. 

Road  No.  %^*  is  the  princijvxl  hiirhway  Inuwivn  the  ^.ity  of  Glov- 
orsxiile  and  the  villuire  of  MaMlold. 

T\\o  dauiierous  sjrade  crossins:s  on  the  Fonda.  Johnstown  and 
UIo%t  rsvil'.r  Railroad  art^  avoidt-tl  by  adopt  ins:  a  mw  Kx^ation  for 
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the  improved  highway  about  1,000  feet  in  length,  keeping  the 
highway  on  the  west  side  of  the  railroad. 

Ardslby-Elmsford  Road  No.  34,  Section  2,  Westchester 

County,  N.  Y. 

Length  of  road,  2.16  miles. 

Width  of  macadam,  16  feet. 

Width  of  roadway,  22  feet. 

Engineer's  estimate  of  total  cost,  $21,838. 

Contract  dated.  May  31,  1901. 

Work  started,  June,  1901. 

Work  completed  to  October  1, 1901,  78  per  cent. 

Contractors,  McCabe  &  Duffy. 

Engineers  in  charge,  Ralph  Russell  and  F.  S.  Strong. 

This  road  starts  at  Elmsford  station  and  extends  northerly 
to  the  Westchester  County  Farm.  From  station  161  +  85  to  sta- 
tion 207  both  bottom  and  top  courses  are  of  trap  rock,  with  lime- 
stone screenings  as  a  binder.  From  station  207  to  station  242 
the  bottom  course  is  of  local  stone  and  local  stone  screenings, 
and  the  top  course  of  trap  rock  with  limestone  screenings. 
From  station  242  to  end  of  road  at  the  (Westchester  County 
Farm),  the  botom  course  is  of  local  etone  and  local  stone  screen- 
ings and  the  top  course  of  local  stone  and  limestone  screenings. 

Road  No.  34  forms  part  of  the  west  side  highway  across  the 
county,  joining  road  No.  18  on  tlie  south  and  road  No.  52  on  the 
north. 

» 

White  Plains-Armonk  Road  No.  35,  Section  2,  Westchester 

County,  N.  Y. 

Length  of  road,  3.21  miles. 

Width  of  macadam,  14  feet. 

Width  of  roadwav,  20  feet. 

Engineer's  estimate  of  total  cost,  |27,023. 

Contract  dated,  July  22, 1901. 

Work  started,  August,  1901. 

Work  completed  to  October  1. 1001,  24  per  cent. 

Contractors,  Eldert  &  Johannknecht. 


M(Hl  UicroRT  OF  State  Exgixber. 

MhUlntMM'H  III  <harge,  Ralph  Russell  and  L.  L.  Melius. 

Thin  rniid  wtartB  at  the  cross  road  leading  to  King  Street  and 
\y\n\H  al  llu'  cross  road  to  Port  Chester.  Both  bottom  and  top 
iMiurHt'H  ar(»  to  be  made  of  local  stone  and  local  stone  screen- 
In^H  nrc  UH(?d  for  a  binder,  with  the  exception  that  one-half  of 

i  lip  Mcr(M»nings  for  the  top  course  are  to  be  of  limestone. 

* 

Road  No.  35  forms  part  of  the  east  side  highway  across  the 
<M)iintv  joining  road  No.  20  on  the  south  and  road  No.  50  on 
tla*  north. 

Griffins  Corners  Road  No.  36,  Delaware  County,  N.  Y. 

Ix*ngth  of  road,  1.57  miles. 

Width  of  macadam,  12  feet. 

Width  of  roadwav,  16  feet. 

Engineer's  estimate  of  total  cost,  f 6,160. 

Contract  dated,  July  18,  1901. 

Work  started,  August,  1901. 

Work  completed  to  October  1,  1901,  31  per  cent. 

Contractor,  town  of  Middletown. 

Engineers  in  charge,  F.  N.  Sanders  and  G.  H.  Penfield. 

This  road  starts  at  the  west  line  of  Charles  Liedman's  farm 
and  extends  for  1.57  miles  through  the  unincorporated  village 
of  Griffins  Corners.  Both  courses  of  stone  and  the  screenings 
for  the  binder  are  obtained  by  crushing  local  bluestone,  cobble 
stones  and  bowlders. 

Road  No.  36  is  a  continuation  of  the  Ulster  and  Delaware 
turnpike,  section  3,  in  Ulster  county,  with  a  short  distance 
between.  It  is  just  over  the  divide  between  the  Hudson  River 
watershed  and  the  Delaware  River  watershed,  on  the  summit 
of  the  Catskill  mountains  at  this  place.  It  is  expected  to  extend 
this  road  about  6  miles  farther  toward  Margaretville  next  year. 

Saugerties-Woodstock  Road  No.  37,  Section  1,  Ulster 

County,  N.  Y. 
Length  of  road,  4  miles. 
Width  of  macadam,  12  feet. 
Width  of  roadway,  16, 18,  20  and  22  feet. 
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Engineer's  estimate  of  total  coet,  f  22,910. 

Contract  dated,  June  10, 1901. 

Work  started,  June,  1901. 

Work  completed  to  October  1, 1901,  46  per  cent. 

Contractor,  Edgar  Snyder  &  Co. 

Engineer  in  charge,  F.  M.  Williams. 

Boad  No.  37  starts  at  the  bridge  over  the  Sawkill  at  Bears- 
Tille  and  extends  easterly  through  the  village  of  Woodstock  to 
the  town  line  of  Woodstock.  Both  bottom  and  top  courses  and 
screenings  for  the  binder  are  obtained  by  crushing  the  local 
bluestone,  cobble  stones  and  boulders. 

This  road  is  in  the  valley  of  the  Sawkill  along  the  base  of  Over- 
look Mountain  in  the  Catskills.  The  road  forms  a  straight  line 
for  more  than  a  mile  between  Bearsville  and  Woodstock. 

Saugbrties-Woodstock  Boad  No.  38,  Section  2,  Ulster 

County,  N.  Y. 

Length  of  road,  4.9  miles. 

Boad  No.  38  is  the  only  road  on  the  Eastern  division  that  was 
not  contracted  for  during  the  past  year.  It  was  advertised 
twice,  but  no  bide  were  received  within  the  Engineer's  estimate. 
It  wilJ  be  built  next  year  without  doubt. 

This  road  is  one  of  the  principal  roads  approaching  Saugerties 
from  the  west  and  has  a  heavy  traffic  of  bluestone  coming  to 
market  on  the  Hudson  Biver. 

Watbrford-Mechanicville  Boad  No.  39,  Section  1,  Saratoga 

County,  N.  Y. 

Length  of  road,  1.51  miles. 

Width  of  macadam,  16  feet. 

Width  of  roadway,  22  feet. 

Engineer's  estimate  of  total  cost  |11,970. 

Contract  dated,  July  22,  1901. 

Work  started,  August,  1901. 

Work  completed  to  October  1, 1901,  34  per  cent. 

Contractor.  E.  &  J.  E.  Martin. 
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Engineer  in  charge,  G.  A.  Ensign. 

This  road  starts  from  a  point  about  1,420  feet  north  of  the 
village  line  of  Waterford  and  extends  northerly  to  the  town 
line  of  Half  Moon.  The  bottom  course  of  4  inches  is  of  Cana- 
joharie  limestone,  and  the  top  course  of  2  inches  of  trap  rock. 
Canajoharie  limestone  screenings  are  being  used  throughout  as 
a  binder. 

Road  No.  39  and  road  No.  59,  which  joins  it  on  the  north,  con- 
stitute the  principal  highway  on  the  west  side  of  the  Hudson 
River  between  Waterford,  Cohoes,  Troy  and  Mechanicville. 

Delaware   Turnpike,   Section   2,   Road   No.   41,   Albany 

County,  N.  Y. 

Length  of  road,  2.74  miles. 

Width  of  macadam,  15  feet. 

Width  of  roadway,  22  feet. 

Engineer's  estimate  of  total  cost,  |22,497.20. 

Contract  dated,  June  5,  1901. 

Work  started,  June,  1901. 

Work  completed  to  October  1,  1901,  38  per  cent. 

Contractor,  Callanan  Road  Improvement  Co. 

Engineer  in  charge,  T.  A.  Hendrickson. 

Road  Xo.  41  starts  at  a  point  about  300  feet  southwest  of  the 
house  of  M.  n.  Bender,  where  road  No.  7  ends,  and  ends  about 
GOO  feet  southwest  of  the  cross  road  to  Slingerlands.  Both  bot- 
tom and  top  courses  and  the  screenings  used  for  binder  are 
limestone  from  the  Callanan  quarries  at  South  Bethlehem, 
Albany  countv,  N.  Y. 

For  200  years  all  the  traffic  entering  Albany  from  the  south- 
west has  had  to  drag  through  sand  nearly  hub  deep,  on  this 
road.  A  fine  macadam  road  will  soon  permit  the  drawing  of  as 
heavy  loads  here  as  on  the  pavements  of  Albany.  It  is  expected 
to  extend  this  road  to  Slingerlands,  Voorheesville,  Guilderland 
and  Altaniont,  also  to  Union  Church  and  Clarksville. 
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Nbwburgh-Woodbury  Road  Ko.  42,  Orange  County,  N.  Y. 

Length  of  road,  11  miles. 

Width  of  roadway,  16  and  22  feet. 

Engineer's  estimate  of  total  cost,  ?22,330. 

Contract  dated,  June  18,  1901. 

Work  started,  July,  1901. 

Work  completed  to  October  1,  1901,  30  per  cent. 

Contractors,  Board  of  Supervisors  of  Orange  County. 

Engineers  in  charge,  C.  H.  Flanigan  and  H.  P.  Willis. 

Road  No.  42  starts  at  the  city  line  of  Newburgh  near  the 
Quassaic  bridge  and  extends  southerly  to  the  Moodna  Creek  at 
Orr's  Mills,  where  it  follows  the  valley  of  this  and  Woodbury 
creek  to  the  arch  bridge  over  the  Woodbury  creek  at  Woodbury. 
It  is  expected  that  this  road  will  be  one  of  the  main  highways 
from  New  York  to  Newburgh  on  the  west  side  of  the  Hudson 
River.  The  grades  are  all  reduced  to  5  per  cent.,  the  drainage 
is  greatly  improved  and  the  surface  will  be  covered  with  gravel 
or  shale  rock. 

CooHBCTON   Turnpike   Section  2,   Road    No.   43,   Orange 

County,  N.  Y. 

Length  of  road,  7.55  miles. 

Width  of  roadway,  22  feet. 

Engineer's  estiiqate  of  total  cost,  |22,928. 

Contract  dated,  June  18, 1901. 

Work  started,  July,  1901.      - 

Work  completed  to  October  1,  1901,  19  per  cent. 

Contractors,  Board  of  Supervisors  of  Orange, County. 

Engineers  in  charge,  C.  H.  Flanigan  and  C.  II.  McCulloch. 

Road  No.  43  starts  from  the  village  line  of  Montgomery  and 
extends  easterly  to  within  about  2  miles  of  the  city  line  of  New- 
burgh. The  grades  on  this  road  are  all  lessened  so  that  none 
exceeds  6  per  cent,  and  the  drainage  is  greatly  improved.  The 
tops  of  the  rocky  knolls  are  removed,  and  the  shale  rock 
obtained  therefrom  is  placed  on  the  surface  of  the  road. 

14 
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The  Cochecton  turnpike  haa  been  for  many  years  one  of  the 
principal  highways  across  Orange  county,  from  the  Hudson 
River  at  Newburgh  to  the  Delaware  River  at  Cochecton,  in  Sulli- 
van county.  It  is  expected  to  extend  this  road  to  the  city  line 
of  Newburgh  next  year. 

Qoshen-Florida  Road  No.  44,  Orange  County,  N.  Y. 

Length  of  road,  .4.22  miles. 

Width  of  roadway,  18  feet. 

Engineer's  estimate  of  total  cost,  f  9,690. 

Contract  dated,  June  18,  1901. 

Work  started,  September,  1901. 

Work  completed  to  October  1, 1901, 15  per  cent. 

Contractors,  Board  of  Supervisors  of  Orange  County. 

Engineers  in  charge  C.  H.  Flanigan  and  H.  Eltinge  Breed. 

Road  No.  44  starts  at  the  village  line  of  Gk)shen  and  extends 
in  a  southerly  direction  to  the  village  of  Florida.  The  heavy 
grades  on  this  road  are  reduced  so  that  none  exceeds  6  per  cent., 
the  drainage  ifi  greatly  improved  and  the  surface  is  covered 
with  gravel.  It  is  expected  to  extend  this  road  to  the  village 
of  Warwick  on  the  southerly  side  of  the  county  next  year. 

MiDDLETowN-PiNE  BusH  RoAD  No.  45,  Oraxge  Codntt,  N.  Y. 

I^t'njrth  of  road,  9.25  milos. 

Width  of  roadway,  16  feet. 

Engineer's  estimate  of  total  cost,  fl3,770. 

Contract  dated,  June  18,  1901. 

Work  started,  July,  1901. 

Work  completed  to  October  1,  1901,  27  per  cent. 

Contractors,  Board  of  Supervisors  of  Orange  County. 

Engineers  in  charge,  C.  H.  Flanigan  and  L.  G.  Fenton. 

Road  No.  45  starts  at  the  village  of  Pine  Bush  and  extends 
.#<rf»utljerly  to  within  about  1  mile  of  the  toll  road  leading  to 
Middletown,  with  which  it  is  expected  to  connect  next  year. 
The  grades  on  this  road  were  all  reduced  so  that  none  exceeds 
<J  j»er  c'-ut.,  and  the  drainage  is  greatly  improved.  The  eorface 
ifti  »-<>v«-red  with  a  layer  of  gravel. 


Eastern  Division:  Highwats.  211 

TuRNERs-MoNROB  RoAD  No.  46,  Orangbj  County,  N.  T, 

Length  of.  road,  1.59  miles. 
Width  of  roadway,  22  feet. 
Contract  dated,  June  18,  1901. 

« 

Contractors,  Board  of  Supervisors  of  Orange  County.  • 
The  plans  for  road  No.  46  provide  for  a  new  location  to  get 
around  a  hill  near  the  village  of  Monroe  instead  of  following 
the  old  road  over  the  hill  with  steep  grades  on  both  sides.  This 
road  would  be  of  no  use  unless  the  village  of  Monroe  built  about 
400  feet  of  roadway  within  its  limits  to  connect  with  road  No. 
46,  where  it  ends  at  the  village  line.  Up  to  this  date  the  vil- 
lage has  made  no  arrangements  to  build  this  400  feet  of  road, 
and  this  contract  will  not  be  permitted  to  start  until  it  is  cer- 
tain that  the  village  of  Monroe  will  make  such  connection. 

Armoxk-Mt.  Kisco  Road  No.  50,  Wdstchbster  County,  N.  Y. 

Length  of  road,  4.44  miles. 

Width  of  macadam,  12  feet. 

Width  of  roadway,  20  feet. 

Engineer's  estimate  of  total  cost,  |36,062. 

Contract  dated,  July  22,  1901. 

Work  started,  September,  1901. 

Work  completed  to  October  1,  1901,  3  per  cent. 

Contractors,  Eldert  &  Johannknecht. 

Engineers  in  charge,  Ralph  Russell  and  L.  L.  Melius. 

The  bottom  and  top  courses  will  be  formed  of  local  granitic 
rock,  the  screenings  for  the  bottom  course  will  be  local  stone 
and  for  the  top  course  half  limestone  and  half  local  stone. 

Road  No.  50  forms  part  of  the  east  side  highway  across  the 
■county,  joining  road  No.  35  on  the  south  and  road  No.  51  on 
the  north. 

Mt.  Kisco-Bbdford  Road  No.  51,  Westchbster  County,  N.  Y. 

Length  of  road,  5.04  miles. 
Width  of  macadam,  12  feet. 
Width  of  roadway,  20  feet. 
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Engineer's  estimate  of  total  cost,  ^0,584. 

Ck^ntract  dated,  Jnly  24,  1901. 

Work  started,  Angnst,  1901. 

Work  completed  to  October  1, 1901, 10  per  cent. 

Contractors  Bellew  &  Merritt  Co. 

Ehigineers  in  charge,  Ralph  Rnssell  and  B.  J.  Marcher. 

The  bottom  and  top  courses  will  be  formed  of  local  granitic 
rock,  the  screenings  for  the  bottom  course  will  Jbe  local  stone 
and  for  the  top  course  half  limestone  and  half  local  stone. 

Boad  No.  51  forms  part  of  the  east  side  highway  across  the 
county,  joining  road  No.  50  on  the  south. 

Union ville-McKeels  Corners  Boad  No.  52, 
Westchester  County,  N.  Y. 

Length  of  road,  3.69  miles. 

Width  of  macadam,  12  feet. 

Width  of  roadway,  20  feet. 

Engineer's  estimate  of  total  cost,  |30,411. 

Contract  dated.  May  31,  1901. 

Work  started,  July,  1901. 

Work  completed  to  October  1,  1901, 10  per  cent. 

Contractors,  McCabe  &  Duffy. 

Engineers  in  charge,  Ralph  Bussell  and  P.  S.  Strong. 

The  bottom  and  top  courses  on  this  road  are  formed  of  local 
granitic  stone.  Local  screenings  are  used  for  the  bottom  course 
and  limestone  screenings  for  the  top  course  as  binder. 

Road  No.  52  forms  part  of  the  west  side  highway  across  the 
county,  joining  road  No.  34  on  the  south  at  the  Westcheeter 
County  Farm  and  road  No.  53  on  the  north. 

McKkkls  Coknkus-Biuar  Cliff  Manor  Road  No.  53, 

Wesi'ciiestbr  County,  N.  Y. 

Length  of  road,  1.76  miles. 

Width  of  macadam,  12  feet. 

Width  of  roadway,  20  feet. 

Engineer's  estimate  of  total  cost,  $13,908. 
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Contract  dated,  May  31,  1901. 

Contractors,  McCabe  &  Duffy. 

Up  to  October  1, 1001,  work  had  not  been  started  on  this  road. 

Boad  No.  53  will  form  part  of  the  west  side  highways  across 
the  county,  joining  road  No.  52  on  the  south  and  road  No.  54  on 
the  north. 

Briar  Cliff  Manor-Echo  Lake  Boad  No.  54, 
Westchester  County,  N.  Y. 

Length  of  road,  2.65  miles. 
Width  of  macadam,  12  feet. 
Width  of  roadway,  22  feet. 
Engineer's  estimate  of  total  cost,  f  22,540. 
Contract  dated,  July  17, 1901. 
Contractors,  McCabe  &  Duffy. 

Up  to  October  1, 1901,  work  had  not  been  started  on  this  road. 
Road  No.  54  will  form  part  of  the  west  side  highway  across 
the  county,  joining  road  No.  53  on  the  south. 

HoAGs  Corners  Road  No.  55,  Rensselaer  C.ounty,  N.  Y. 

Length  of  road,  3.15  miles. 

Width  of  roadway,  16  feet. 

Engineer's  estimate  of  total  cost,  f  9,955. 

Contract  dated,  July  16,  1901. 

Work  started,  July,  1901. 

Work  completed  to  October  1, 1901,  47  per  cent. 

Contractor,  T.  H.  Karr. 

Engineer  in  charge,  Frank  Roberts. 

This  road  is  on  the  direct  route  from  Troy,  N.  Y.,  to  Pittsfleld, 
Mass.  It  starts  at  Hoags  Corners  and  extends  northerly  to  the 
Troy  turnpike.  The  grades,  which,  in  some  cases,  were  very 
steep,  are  all  reduced  so  that  they  will  not  exceed  6  per  cent. 
The  drainage  is  greatly  improved  by  providing  side  ditches  and 
giving  the  road  the  proper  crown.  The  material  on  the  surface, 
which  is  rolled  with  a  10-ton  roller,  is  the  best  that  can  be  found 
in  the  necessary  excavation. 
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Plattsburo-Keeseyillb  Road  No.  56,  Section  1, 

Clinton  County,  N.  Y. 

Length  of  road,  2.82  miles.     . 

Width  of  macadam,  16  feet. 

Width  of  roadway,  22  feet 

Engineer's  estimate  of  total  cost,  |18,910. 

Contract  dated,  June  7, 1901. 

Work  started,  June,  1901. 

Work  completed  to  October  1,  1901,  56  per  cent. 

Contractors,  Prescott  &  Buckley  Construction  Company. 

Engineers  in  charge,  Clark  Brown  until  August  16, 1901;  after 
this  date,  M.  H.  Ranney. 

This  road  starts  at  the  Chateaugay  railroad^  crossing  and 
extends  southerly  to  the  croes  road  to  Lake  Champlain  near 
Salmon  River,  and  is  one  of  the  principal  roads  leading  into 
Plattsburg  from  the  southwest.  It  was  a  very  sandy  road  and 
almost  impassable  with  a  heavy  load. '  It  is  being  macadamized 
with  limestone  from  the  bed  of  the  Salmon  River  in  both  courses 
and  limestone  screenings  are  being  used  as  a  binder  throughout. 

Windsor  Road  No.  57,  Section  1,  Clinton  County,  N.  Y. 

Length  of  road,  1  mile. 

Width  of  macadam,  16  feet. 

Width  of  roadway,  22  feet. 

Engineer's  estimate  of  total  cost,  |7,780. 

Contract  dated,  June  7,  1901. 

Work  started,  September,  1901. 

Contractor,  Prescott  &  Buckley  Construction  Company. 

Engineer  in  charge,  M.  H.  Ranney. 

This  road  starts  at  the  westerly  village  line  of  Rouses  Point 
and  extends  westerly  toward  the  village  of  Champlain,  a  dis- 
tance of  1  mile.  It  is  proposed  to  form  the  bottom  and  top- 
courses  of  limestone  and  to  use  limestone  screenings  throughout.. 
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Glens  Falls-Saratoga  Road  No.  58,  Section  1,  Saratoga 

County,  N.  Y. 

Length  of  road,  6.06  miles. 

Width  of  macadam,  12  feet. 

Width  of  roadway,  16  and  22  feet. 

Engineer's  estimate  of  total  cost,  |36,632. 

Contract  dated,  June  4, 1901. 

Work  started,  June,  1901. 

Work  completed  to  October  1, 1901,  46  per  cent. 

Contractors,  Reardon  &  Burnham. 

Engineer  in  charge,  W.  J.  Gilmour. 

Road  No.  58  was  the  most  sandy  and  the  worst  portion  of 
the  road  between  Saratoga  and  Glens  Palls.  The  bottom  and 
top  courses  and  the  screenings  for  binder  are  obtained  by  crush- 
ing the  local  granitic  rock.  Two  steep  grades  are  reduced  on 
this  road  so  as  not  to  exceed  6  per  cent.,  by  making  heavy  cuts 
and  adjacent  fills. 

Waterford-Mechanicville  Road  No.  59,  Section  2,  Saratoga 

County,  N.  Y. 

Length  of  road,  5.03  miles. 

Width  of  macadam,  16  feet. 

Width  of  roadway,  22  and  28  feet. 

Engineer's  estimate  of  total  cost,  $36,532. 

Contract  dated,  July  27,  1901. 

Contractors,  E.  &  J.  E.  Martin. 

Up  to  October  1,  1901,  work  had  not  been  started  on  this 
road,  which  is  a  continuation  of  road  No.  39.  When  both  roads 
are  completed  the  main  highway  on  the  west  side  of  the  Hud- 
son River  from  Troy  and  Waterford  to  the  north  will  be  macad- 
amized between  Waterford  and  Mechanicville. 
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have  not  been  properly  maintained.  There  should  be  some  law 
permitting  the  officials  in  charge  of  the  maintenance  of  high- 
ways to  erect  wire  or  "snow"  fences  on  lands  adjacent  to  por- 
tions of  roads  usually  drifted  full  of  snow.  The  law  should  also 
enable  the  highway  officials  to  have  sufficient  funds  at  their 
disposal  to  remove  snow  from  the  roads  and  to  do  any  other 
work  required  at  short  notice  to  keep  the  roads  in  proper  condi- 
tion for  public  use. 

•  The  elements,  the  shoes  of  horses,  the  wheels  of- vehicles,  the 
ignorance,  maliciousness,  selfishness  and  carelessness  of  the 
I)eople  using  the  roads  and  owning  the  lands  adjacent  to  them, 
and  many  other  causes  are  constantly  at  work  stopping  the 
drainage  and  injuring  the  road.  Unless  there  be  an  intelligent, 
conscientious  and  efficient  system  of  maintenance,  enforced  by 
wise  laws,  to  constantly  repair  these  damages,  these  improved 
roads  will  very  soon  cease  to  be  examples  of  what  highways 
should  be.  They  will  be  in-  a  very  poor  state  of  repair  and  will 
be  a  standing  hindrance  to  the  success  of  the  movement  for 
better  roads  in  the  State. 

To  secure  a  better  and  more  efficient  svstem  of  road  mainte- 
nance,  the  laws  should  make  the  county  instead  of  the  town  the 
unit  in  charge  of  the  roads  and  bridges  and  work  under  what  is 
known  as  the  "  monev  "  system.  Each  countv  should  have  its 
roads  and  bridges  under  the  charge  of  one  competent  man.  The 
salary  should  be  sufficient  to  secure  and  retain  a  capable  man 
and  permit  him  to  devote  all  his  time  to  the  work  and  enable 
him  to  give  bonds  for  the  proper  expenditure  of  all  funds. 
There  should  be  such  requirements  for  eligibility  for  this  posi- 
tion as  to  make  as  difficult  as  possible  the  selection  of  an 
improper,  person.  This  man  could  be  held  responsible  for  the 
condition  of  all  the  roads  and  bridges  of  the  county.  The  super- 
vision of  each  road  would  have  the  advantage  of  the  experience 
and  knowledge  that  one  man  had  acquired  in  the  whole  county. 
Steam  rollers,  dump  wagons  and  improved  and  economical  road 
machinery  could  be  purchased,  there  being  sufficient  length  of 
roads  to  keep  them  employed  continuously  by  experienced  and 
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competent  men.  The  labor,  materials  and  machinery  could  be 
selected,  directed  and  used  to  much  better  advantage  by  the 
county  than  by  the  town. 

This  system  would  resemble  somewhat  the  systems  that  hare 
been  found  best  and  most  efficient  in  the  countries  of  Europe 
that  have  the  best  roads  and  that  have  the  most  experience  in 
their  care.  It  would  tend  to  accord  more  with  the  system  of 
centralized  control  and  uniform  methods  which  have  been  found 
to  be  most  efficient  and  economical  in  the  management  of  large, 
modern  business  enterprises. 

This  division  has  for  the  past  fiscal  year  been  in  charge  of 
Trevor  C.  Leutz^,  division  engineer,  and  H.  A.  Van  Alstyne,. 
resident  engineer,  to  September  11,  1901,  after  that  date  in 
charge  of  H.  A.  Van  Alstyne,  acting  division  and  resident  engi- 
neer, and  William  B.  Landreth,  special  resident  engineer. 

A  statement  of  the  engineering  expenses  of  the  division  is 
hereto  annexed,  showing  in  detail  the  names  of  persons 
employed,  time  of  service  and  compensation  of  each. 

Very  respectfully, 

H.  A.  VAN  ALSTYNE, 
Acting  Division  and  Resident  Engineer. 
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Ordinary  Hepairs^  Erie  Ca/nal. 

(Chapter  570,  Lawa.1899;  chapter  418,  Laws  1900.) 


NAME. 


T.  C.  Leatz6 

H.  A.  Van  Alatyne. 

Dorlon  Clark 

A.  M.  Krans 

F.  N.  Sanders 

F.  H.  WUluuns  .... 
R.  S.  Greenman.... 
John  A.  O'Connor.. 
H.  J.  RIc^rdBon... 
Frank  Roberta .;.... 

"W.J.  Gilmonr 

F.  G.  Tilion 

William  Van  Kpps . 
Georfce  McUonald. . 

Fred  U.Owens 

W.  B.  Slropic 

W.  B.  Strong 

Parkes  D.  Wendell. 

W.J.  Valleau 

W.  J.  Valleaa 

Thomas  F.  Kelly... 
A.  P.  Sullivan 


Rank*. 


Division  engineer.. . 
Resident  engineer  . . 
Assistant  engineer . 
Assistant  engineer . 

Leveler  

Leveler 

Levfler  

Draftsman 

Rodman 

Rodman 

KoJman 

Cbainman 

Cbainman 

Chaiuman 

Chaioman 

Cbalntuuu 

Cbainman 

Cbainman 

Finaucial  clerk..... 
Fioancial  clerk..... 

Stenographer 

Yk^aicbmnn 


z 


113 

14 

13 

9 

211 
29 

101 
9 
18 
24 
24 
81 
26 
5.» 
26 
26 

158 


Rate  of 
compensa- 
tion. 


$8,000  per  yr. 
2,400  per  yr. 

5  00  per  aay 

6  00  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 

4  60  iier  day 
8  50  per  day 
8  50  per  day 
3  50  per  day 

2  60  per  dsy 

3  00  per  day 
3  00  per  day 
2  50  per  day 

2  50  per  day 

3  00  per  dav 
3  00  per  (lay 

5  Ou  per  day 
2,100  peryr. 

73  00  per  mo. 
10  OU  per  mo. 


Salary. 


$2,000 

1,166 

565 

70 

58 

40 

949 

130 

853 

31 

63 

60 

72 

248 

65 

130 

78 

78 

765 

116 

225 

40 


08 

40 

00 

00 

50 

50 

50 

50 

50 

50 

00 

00 

00 

OU 

00 

00 

00 

00. 

00 

67 

00 

00 


Travel. 


$24  71 
7  61 


2  48 


2 
1 
8 
8 


53 
10 
OR 
99 


8  85 


Incidental  Expenses. 

Stationery  $380  64 

Postage 59  46 

Telephone  and  telegraph '. 99  5.*) 

Miscellaneous 799  96 


Total 


Total. 


$2,000  03 

1,191  11 

572  61 

70  00 
58  50 
42  98 

949  50 

133  03 

854  60 

84  58 

71  99 
60  00 

72  OO 
246  35 

65.00 
130  00 

78  00 

78  00 
765  00 
116  67 
22o  «0 

40  00 


$7,354  95 


1,339  61 


$8,691  5& 


Ordinary  Hepairs^  Champlain  Canal. 


(Chapter  570,  Laws  1899 ; 

chapter  418,  Laws  1000.) 

■ 

NAME. 

Rank. 

Rate  of 

ooojpensa- 

tion. 

Salary. 

Travel. 

Total. 

T.  C.  Lcnf«6 

• 
Division  enaineer .... 

$3,000  per  yr. 
2,400  per  vr. 
5  00  per  day 
4  50  per  day 
4  50  per  day 

4  50  per  day 
3  50  per  day 
3  50  per  day 
3  00  per  day 
8  00  per  day 
3  00  per  day 
2  50  per  day 
2  50  per  day 
2  50  per  day 

5  00  per  day 
10  00  poi  mo. 

2  OU  per  day 

$999  97 
508  58 

80  00 

81  00 
463  50 

31  50 
66  50 
479  50 
42  00 
81  00 
81  00 
85  00 
25  00 

"$i6*68 

'  'T65 

"  7*28 

$989  97 

H.  A.  Van  Alstyne 

Dorlon  Clark 

Resident  engineer . . . 
Assistant  engineer .. 
Leveler 

"8 

18 

103 

7 

19 
187 
14 
27 
28 
84 
10 
4 
79 

619  26 
80  00 

T.  A.  Htndrickson 

81  0» 

R.  S.  Greenman 

Leveler 

466  55 

John  A.  O'Connor ....... 

Drafti*man 

81  50 

L.  W.  Cottrell 

Draftsman 

66  50 

H.  J .  Rirhardson 

ttodman 

Cbainman 

Cbainman  ........... 

486  73 

L.  L.  Melius 

42  00 

W.  B.  Strong 

81  00 

George  McDonald 

Fred  H.  Owens 

Cbainman 

86  88 

Cbainman 

Cbainman 

85  00 

F.  G.  Tilton 

25  OU 

Jnmes  T.  Brady 

Cbainman 

10  UO         8  0<< 

13  08 

W.J.  Valleau 

Floancial  clerk 

Watchman 

395  00 
80  OU 
2C  OJ 

20 

895  20 

A.  P.  SuUivah 

80  00 

C.  H.  Fosdick 

Laborer  ............. 

10 

20  00 

IntidentAl  Expenses. 

SUtionery $156  40 

Livery 7  00 

Poetage 36  04 

Telephone  and  telegraph 86  31 

Mifeceilaneous « 560  19 


Total 


$3,509  67 


845  94 
$1,355  61 
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Extraordinary  Repairs^  Erie  Canal. 

(Ckji|itar  SSflL  Laws  189».) 


I 


NAME. 


B«l0af 
Mipe 


R.  A.  TuAbtTBtt R«nd«ftt 

John  A.  O'Couior Dm 


>..  9S.400perTr. 
12    4  50  per  day 


Salaij.  •Tiavvl.     ToUl. 


161  59      $!» 
MO* 


M  M 


LiT«rr  

ImHAtmixL  Exftnm*. 

■ 

'      $19  Of 
1  50 

To;a1 

1      *1«4  51 

Ertmordinary  Repaira^  Erie  Canals 

iWasteTTMrX^kS.)                                 (CkaplcrSlU  LawvIMOli 
IVv^iai: _ 


BriJ:^  owr  Erit  i\:HaK  Toi^f^  ofJiinden. 


XAllf 


<  J. 
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Twenty-Third  Street  Bridge^  Water vliet. 


(Chapter  440,  Laws  19i0.) 


NAME. 


FredS.  Strong: 

William  Van  Eppe 
A.  8.  Kinney 


Raok, 


LeTeler  .. 
Cbainman 
Laborer  .. 


5 1 


105 

74 

128 


Rate  of 
compensa- 
tion. 


$4  50  per  flay 
3  00  per  day 
2  00  per  day 


Salary. 


Travel. 


$472  63 
222  001 
256  00, 


$5  10 

HO 
19  75 


Incidental  Bxpentet, 

PrlnUng |68  08 

Telegraph  and  telephone 106 

PosUge 1  52 

Office  rent ^ .• 80  60 

Fnel  and  light 17  00 

Miscellaneous 55  20 


Total 


Total. 


1477  60 
22i  80 

275  75 


#076.  15 


173  85 


91,150  OO 


Extraordinary  Repairs^  Gharryplain  Canal. 


(Chapter  208,  Laws  1880.) 


NAME. 

Rank. 

Cm 

o 
14 

.  Rate  of 
compensa- 
tion. 

Salary. 

Travel. 

Total. 

Dorlon  Clark 

Assistant  engineer  . . 

$5  00  per  day 

$70  00 

$70  OO 

Extraordinary  Repairs^  Champlain  Canal. 

Searles  Waste  Weir  No.  9.  (Chapter  811.  Laws  1900.) 


NAME. 


A.  M.  Evans 

Ralph  KnsKell..-. 

George  A.  Ensign 

r*.  L.  Melius IChaioman 

Fred  H.  Owens Chainman 


A  ssistant  engineer. 

Li'veler  

Leveler  


Rate  of 
compensa- 
tion. 


17$.S  00  per  day 
27  4  SO  per  day 
77  4  .'iO  per  day 
89  3  00  per  day 
26   2  50  per  day 


Salary. 


$85  (10 
121  5U 
346  50 
267  OU 
65  00 


Travel. 


$11  00 

5  70 

24  96 


^  Incidental  Expentee. 

Printing  $94  65 

Telephone  and  telegraph 1  60 

Fuel  and  light 6  5u 

PoaUge 3  70 

MisceUaneons 2«  61 

Total  ^ 


Total. 


183  00 
132  50- 
3)2  20 
291  96 
65  OU 


$9:6  66 


133  06 
$1,059  72 
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Ettraordinary  Repairs^  Champlain  Carnal, 


<Aq«cdsct  'S;  t.) 


(Chapter  311,  Lav*  ]9t<r.) 


SAME. 


Rate  of 


Salaiy.    TrareL     TouiL 


A.  If.  Eraoa Afaiirtant  CBfi 

E:<]pb  KomHI Lereler 

Ottorjce  A    Eosijdi....^..  Lrreler 

Farry  Filkia LereJ^r 


10  95  CO  per  d.iy 

102    4  50  per  dav 

U    4  50  per  daV 

14    4  M  per  daV 


A 


4^9  00^    $t2  Iff^ 
C3  00 1 

63  00      seo 


PriDtiog ..........^....... — .    1^7  Gi 

1  elrpbooe  and  telej^ra^ 3  80 

Furl  jiDd  Lxbt IS  10 


Total 


00 

501  1€ 

CI  00 

03  60 


fK2  70 


IM  CI 


3737  37 


Extraordinary  Repairs^  Chatnplain  Canal. 


(Chapter  311.  Laws  1.900.) 
<  Kepaifiog  aad  f mprorinc  rertical  wall»— See.  2.) 


KAHE. 


Rank. 


b  «  !  Rat«»  of 

.2  e*'  compeDsa- 

s"^!  tioB. 

^     i 


FredO.  TiltoD Chainman 52  $2  5J  per  day 


Salary.     Trarel.     Total. 


•130  00 


Vertical    Wall  on    Glens  Falls   Feeder  near  Power  House  of 
Electric  Street  Railway^  Warren  Co.^  JT.   Y. 


(Chapter 

43{(.  Laws  1900.) 

NAME. 

Rank. 

o                               ' 

^  ,-        Rate  of      ' 
^  >»     compensa- 

■£•0          tiou. 

1 

1 
1 

Salary.   1  Travel. 

• 

Total. 

AV.J.  Ollmoar 

Frpd  H.  Oweim 

Rodman 

Chainman . . 

....    122  $3  50  per  day 

....1     49     2  50  oer  dav 

t 

3427  00,  $135  65 

122  50' 

122  50* 

$5t»65 
122  SO 

Fred.  G.  Tillon 

Cbainman  . .... .. 

1    49     2  50  perdav' 

122  50 

Printing  

Incidental  Ezpmses, 

IS3  26 

1867  6S 

PontJijt^ 

40 

IVlef^mph  and  telephone.. 

2*» 

&li»e«llaoeoua 

3  90 

37  3S 

Total 

$845  50 

Eastbrn  Division:  Canals. 
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Bridge  over  Champlain  Canal — Town  of  Waterford. 

Chapter  629,  Laws  1898;  chapter  219,  Laws  1899;  chapter  448,  Laws  1900.) 


27AM£« 


F.  ir.  Sanders 

<feorge  H.  Penfleld. 
U.  S.  MiUer 


Bank. 


Leveler  ... 
RodmaD ... 
ChaJnman . 


0 


117 

2 

139 


Kate  of 

coiopenau- 

tlon. 

Salary. 

•4  50  per  day 
8  60  per  day 
2  60  per  day 

$528  50 

7  OU 

847  50 

« 

Travel. 


$9  80 


Incidental  Expenses. 

Printing |64  97 

Fuel  and  light 6  00 

Misccllaneoufl 70  83 


Total 


Total. 


$636  30 

7  00 

347  60 


9890  80 


141  FO 


$1,032  60 


Barge  Canal  Survey^  Erie  Ca^al. 


(Chapter  411,  Laws  1900.) 


NAME. 


B.  T.  Feeley 

Patrick  KaTin 

P.  A.  Grogan 

John  F.  Tnnney 

•George  Kirk 

Samuel  Wood 

John  J.  Desmond  ... 
Thomas  F.  lialoney. 

John  Marra 

James  Blokev 

John  P.  Seible 

M.  Marrav 

William  flayes 

Ed.  Hollihan 

William  Galvin 

T.  F.  Crowley 

James  DriscoU 

Thomas  Shea 

John  Barter 

James  CahlU 

Thomas  Bowes 

Eugene  Reardon  . . . . 

J.  K.  Rush 

John  J.  Allen 

Charles  N.  Kirby  ... 


Bank. 


Supt.  borings 

Foreman  borings . . . . 
Foreman  borings .... 
Foreman  borlngM  — 
Foreman  borings .... 
Foreman  borings .... 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer  

Laborer 

Laborer 

Laborer  

Laborer 

Laborer 

Clerk 

Laborer 


5^ 


27 


Rate  of 
compensa- 
tion. 


$6  00 
8  25 


3 
3 
3 
8 


25 
25 
25 
25 


200 


2 
2 
2 


00 
00 
00 


2  00 


2 
2 
2 
2 
2 
2 
2 
2 


00 
00 
00 

uo 

00 
00 
00 
00 


2  00 


2 
2 


00 
00 
00 


per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
l>er  day 
per  day 
)>er  day 
per  day 
per  day 
per  day 


2  00  per  day 


Salary. 


Office  rent 

Livery 

Miscellaneoas'. 


Inddenttd  Expenses. 


$30  00 
16  25 
16  25 
16  25 
16  25 
16  25 
10  00 
10  00 
10  00 
10  00 
10  00 
10  00 
10  00 
10  00 
10  00 
10  00 
10  00 
10  00 
10  00 
10  00 
10  00 
8  00 
12  00 


54  00 


Travel. 


$4  00 

2  50 


2 
2 
2 


2 
2 


50 
50 
50 
2  60 
2  60 
60 
60 
2  50 
2  50 
2  50 
2  60 
2  50 
2  50 
2  SO 
2  50 


2 
2 

2 
2 


60 
50 
50 
50 
00 


10  00 

11  74 


$1  00 

148  74 

3  86 


Total 


Total. 


$34  00 
18  75 
18 
18 


75 
75 


18  75 
18  75 
12  50 
18  60 
12  60 
12  60 
12  60 
12  50 
12  50 
12  50 
12  50 
12  50 
12  50 
12  60 
12  50 
12  60 
12  50 

10  00 
22  00 

11  74 
51  00 


$112  99 


158  60 
$666  69 
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Barge  Canal  Survey — Head  Office  Payments, 


(Chapter  «11,  Lavs  ItM.I 


NAME. 


lunk. 


75 


Rate  of 
npea 
tien. 


13 
10 

10 

10 

...I 


...I 


j 

ElsetliaB  Sweet I  AdTiaorj  eneineer . . . 

T   W.  Sxnioiitt Advisory  eogineer... 

Willis m'  EI.  Burr t  AdTisorj  eo^neer. . . 

A.  Noble Adrisory  eneineer... 

George  &  Morison Adrisory  eofnoeer... 

D.  J.  Howell....... Con»alUn|e  eojsioeer. 

T.  C  Leatii^ ConauitioK  enjpneer. 

Edward  A.  Bond  .......  State    eeeioeer    and 

sarveyor 

ITiB.  PiersoD  Jadson. . . '  DepuiT  Btsieenj^ineer 

sod  sbrveyiHr ...... 

Irrioji;  J.  Horris Head  clerk 

JsmesJ.  Ovem Specisl  resident  esc. 

William  B  Limdretb...  Special  resident  ene. 
Emil  KaicblioK 'Expert  hydraaliciaa. 

E.  C.  MarpbT Uvdrsnlicisn i    ^' 

W,  P.  Bonjcbt Hydrsulictsn ,  172 

P.  llcNsmsra CxpeitUnd  appraiser'    63> 

S.  J.  Chaplesa Lock  expert j 

J.  B.  Boatrile 'Bridge  devizner ; 

J.  T.  K.  Hoyt Bndise  deftiener 

W.  Q.  Steams Supi.  boring 

Geor«e  A.  HjUBDMHid..  Supt.  borioirs 

B.  T.  Feely <npt.  borioss 

J.  H.  Brace Expert  oompater... 

A.  B.  Broennimao......  Expert  computer... 

A.  A- Conjer Kxpert  eompoter....' 1 

Willinro  E.  Mott ..    Expert  coniputer ...-I 


$100  00  per  day 
100  00  per  day 
100  00  per  day 
100  00  per  day 
100  00  per  day 

5,000  pel  yr. 

1,200  per  yr., 


.1 


$1.300  00 
1,000  00 
1.000  00 
J.OOOOO 
1.000  00 
3,706  a> 
1,200  00 


Travvl. 


9 

7 

15 


S  M.  Purdv Expeit 

A.  If.  Fsiriee Expert 

A.  L.  Hsrr:** Expert 

Cliuton  G.  Tw.'.or Expert 

W.  A.  Wjosleben Expert 

W.  R.B4l!srd Kxpert 

GK>ree  F.  i'bi«m Expert 

\VA.ier  Van  (lavsliiig.    Expert  c«>iu)iuter 

E    ALren    .'. ....Expert  oompater 

Kojer  Mil>r Expert  computer 

J\>hu  T    I'Arsons Exin-rt 

H<«we Expert 


coiu  pater... 
computer.., 
ocm  pater... 

c  »u4'Uler... 
conipa!er. .. 
computer  .. 
oompuier... 


225  00 

225  to 

400  CO 

5  00 

5  00 
10  00 

175  CO 
150  00 
160  00 

6  00 
600 
6  00 

225  00 
175  00 
150  00 
125  OV 
100  00 
100  CK) 


per 
per  mo. 
persM. 
perdsy 
fier  dsvi 
per  djiy 


per  mo. 
per  dsv. 
per  ds>. 
per  day 
perse.' 


J    K 
M    F 

Jean 


Leu'«^h 

A    •;    r»  

* '    V .  M »  tt:*  k 

F.  W.  i;r*:ow 

E    VVoUe" 

I»   B   L»1»T      

f.  T   M--  .ili-Vook  . 

G    r   MS     

>\Vr  E    Will  lord. 

A    M    Y.\A\* 

I,.-:-  D   \\   :  le*  ... 
.\.»:r  i"  •  •  r.r:»-ij 


.p. 

'**  ... 

■i»-r-.. 


S-h  VjB  L 
1  -*>r  ri    M 
H    l».  a:.\4 
I.    W    Iri-      ..:.. 
.io.=  j:  k» 'X  ... 

\\    ':  ;♦   rev. 


I  E 
H  «• 
K  .1. 
M  i: 
«'.  A 
J«»bn 
E   t\ 


c<ni  paur.. 
c«»nipiiier.. 
Expert  coxpMter. . 
Ex;«rt   to".pJter.- 
Kv'trt  o»uipiiter.. 
K\iert   co'»t;»Mler.- 
F\i>^'t   lompjiter. - 
V\\M  TV   r.»:i'i> liter. . 
1*1  .i^*r.  en^:iieer.. 
.\«'>i^i.aQt  ep^tneer 
.\ -*"■•«•  aut  er.^tvit-er 
A-^*  *i.  cl  eb  J  n»-er 
A"*-'!^:'!  eT.jT  neer 
A**:*"*'  T  ei  j.Lr-er 
\*<.".'^;  t  er^r'neer 
A*->;irl  rl  jicerr 
-\  ••*:'•:    Ll  e:  j  Lref 
A*-'«'.i'  t  eo  jr  •>r 
.X-*-  -!«T>t  er  j-.aeer 
.*  **!■.;   :.t  rn^-:  ►■er 
.V**>:  »r.'  »n_  r   er 
\  **  ^tjint  *nj".:eer 
\-»»;«t^ri  eOjiiceer 
I*',«f'-:u  An.. ....... 


Mj'.  rrf 

I  i.T«T 

I'«H'.»* 

A    Ot'ooror l>'   V-^n  4ii 

n  ci»tt l>rAt:*'j»Aii 

>  L.  ><L..lD«r l»'j!--iJ  JO 


H    H    B  ••h l»r4Tt-.tc4iv 

L   Lr'r.oj   Jr i^r^t'-niAD 

C   C    \\\^KT.rT    Jr l»r*li*'nAn 

A>xa&«3er  ilAr.nz Lcveier  ... 


84 
65 
97 
85 
136 
70 
il. 
10 
28 

13J 

116 
9^« 
76 
16 

!»» 
#7 

103 

no 

111 

l.V' 

1  » 

14> 

in 

•    ■« 

111 
61 
59 
57 
•Jt) 

217 

53 

ISl 


5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 


00 
00 

00 
l>0 

uo 

00 

CO 
00 
00 

:>• 

5<. 
5» 


3  5- 

6  to 

,*»    Ov' 


o 
5 
5 

5 
5 
5 
5 
5  .• 
5    • 


00 

00 
'*< 


5 
5 
5 

5 
4 
4 
4 
3 
3 
3 
4 


Ok« 
50 

0»' 
5^ 


perflM> 
per  mo. 
per  no.' 
per  BM> 
pernio, 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
))er  day 
per  day 
per  day 
per  day 
per  day 
\*ft  daV 
l»e*  day 
jter  dav 
i»»  r  day 
per  <tay 
per  day 
I»rr  dav 
\^r  dav 
;»er  aay 
p^T  iiav 
\  •»r  liav 
p-r  *uv 
per  dav 
l»er  tiiy 
]»»-r  day 
;»et  "'jv 
P«  r  dav 
[»er  ilaj 
]>er  day 
i»er  dav 
l^r  iia\ 
per  day 
jv-r  day 
I»er  d*v 
l«er  dav 
p«:r  day 


MIS 
2,050 
2,453 

285 

860 


875 

3tl 

1,008 

54 

62 

90 

1,427 

1.105 


375 

312 

sro 

420 
425 
4e5 

425 
6-<i 
350 
165 

80 
I4i> 

40 
589 
51*2 
40> 
34,' 

9« 
917 
522 
545 
fv'O 
5x' 
5tO 
l4^ 

5S5 
95 
6i0 
CO 
715 
6<^ 
6-S 
450 
5:^5 

:t;-« 

9u 
759 

1K5 

15« 
5S9 


50 
00 
33 
00 
00 

m 

92 

00, 

00 

(0 

00 

50 

50 

00 

00 

CO 

00 

00 

00 

OU 

00 

00 

OJ 

00 

lO 

a» 

5t' 
OU 
«0 
l«0 
'>.«> 
-X' 

w 
l*» 
i<0 
00 
liO 
l» 

00 
Ol> 

It 

.  c 
oc 

•*» 
»^- 
«v 

5t' 
V 

ft- 

5*> 

00 
50 


$6  00. 
197  80; 

88  00) 
201  251 
92  00: 
74  43 
27  62 

lift  I 

11  96 

22  30 

411  10' 

1.103  62 

115  82, 

132  42 

25  47 

35  29! 


I 


9  09, 
17  31 
19  20, 
10  53| 


18 

54< 


4  84 


11  78 


••-----•I 
243*14, 

I 

"22V  w! 

.   96  23 
122*53' 

i«  ft: 

*'*5*9i 

.......^ 

..... ..1 

... .. . . 

19  22, 


ToUl. 


$1.306  00 
1,197  80 
1.088  00 
1.301  25 
1,092  10 
2,782  72 
1,227  Ci 

U5  C2 

11  96 

22  30 

1.823  to 

3,753  62 

2.569  15 

417  42 

47 


875  fO 

391  92 

1.917  09 

n  31 

61  20 

109  53 

1,427  SO 

1,106  50 

895  00 

zn  18 

341  54 

00 
00 

uo 

485  00 

435  Ou 
«84  84 
350  00 
165  00 
80  00 
ISI  78 
40  00 
589  50 
522  00 
405  10 
S42  0$ 
96  00 
917  00 
522  00 
788  U 
690  00 
U9 
23 
145  10 
668  65 
96  40 
722  53 
•50  iO 
881  82 
00 
92 
450  00 
555  i't> 
905  Oil 


Til 


50 
196  50 
90  00 
77*  72 
185  50 
159  00 

C<0 
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Barge  Cunal  Survey — Head  Office  Payments — (Continued). 


NAME. 


H.  G.  White 

6.  S.  MiDiiiB 

O.  J.  Dempeter 

8.  L.  Adcook 

L.  H.  Ireland 

W.  H.  Hyde 

J.  K.  Browoe * 

E.  A.  IjflDib  .......... 

C.  E.Hopkins 

B.  E.  FaUinc 

P.  A.  Meyer 

Clark  Brown 

J.  B.  Magnlre 

T.  A.  Hendriokson... 

A.  Adams 

G.D.  Williams 

Qeorse  H.  Penfleld... 

G.  W.  Abbott 

Gilbert  Yoons 

F.S.  Harlbot 

A.  H.  Lawton 

B.  H.  Stewart 

W.  H.  Porter 

D.  A.  Ketchnm 

Jeese  C.  Patrick 

W.  E.Cooklin 

M.  W.  Tattle 

L.  C.  Giliner 

B.  W.  Kosekrans 

W.  J.  CanniDKham... 

C.  H.  McCalloch 

B.  J.  Greiner 

H.  8.  Schermerhorn . . , 

C.  W.  G.  Costeilo  .... 

C.  K.  Munroe 

Daniel  D.  Mead 

E.  8.  Merritt 

L.  L.  Melius 

H.  M.  Rames 

F.G.  TiltOQ 

James  T.  Brady 

A.  L.  Reynolds 

Frank  Lats 

F.  L.  Fonda 

J.  J.  Schroid 

W.J.  Eeays 

A.  W.  Peters 

W.  H.  Hobday 

F.  G.  Bartlett 

F.K.  Paddock 

F.  G.  Moses 

T.  Beaupre 

A.  P.  Mead,  Jr 

"W.H.  O'Brien 

George  McDonald.... 

W.J.  Vallean 

Thomas  F.  Kelly 

8.  C.  Reed 

Paul  W.  Buckley 

Bnlab  Carle 

Helen  K.  Staeehy 

Carrie  M.  Clancy 

D,  B.  LaDa.. 

J.  S.  Nerins 

James  8.  Cook 

C.  H.  Fosdick 

F.J.  Topping 

W.  •!.  Murray 

C.  B.  HaU 

W.  R.  Purdy 

S.  J.  Rees 


Rank. 


Leveler 

Leveler  

Leveler  

Leveler 

Leveler  

Leveler  

Leveler 

Leveler  

Leveler  

Leveler  

Leveler  

Leveler  

Leveler 

Leveler 

Leveler 

Leveler 

Rodman 

Rodman , 

Rodman 

Rodman 

Rodman 

Rodman , 

Rodman 

Rodman 

Rodman , 

Rodman 

Rodman 

Rodman , 

Rodman 

Rodman , 

Rodman 

Chainman , 

Chainman 

Chainman 

Chainman , 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Sec.  consulting  eng's. 

Stenographer  

StenoKrapher  

Stenograph  er 

Stenographer  

Stenographer  .' 

Stenographer  

Laborer , 

Laborer , 

Laborer 

Laborer ;. 

Laborer , 

Laborfr 

Laborer 

Laborer.... 

Laborer 

16 


B 


74 

37 

00 

74 

32 

74 

74 

00 

90 

243 

108 

130 

90 

77 

6 

47 

72 

108 

00 

74 

74 

74 

108 

20 

M 

12 

42 

20 

121 

109 

15 

9 

53 

74 

5 

22 

35 

72 

14 

12 

56 

00 

291 

318 

60 

74 

74 

77 

52 

72 

73 

60 

94 

95 

219 

288 


24 
33 


53 
78 
80 
133 
13 
12 
4 
12 
12 


R«teof 

com  pen  sa- 

tlon. 


$1  50  per  day 
4  50  per  di^y 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  SO  per  day 
4  50  ]>er  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4  60  per  day 
4  50  per  day 
4  50  per  day 
4  50  per  day 
4.50  per  day 
8  50  per  day 
8  50  per  day 
3  60  per  day 
3  50  per  day 
8  50  per  day 
8  50  per  day 
3  50  per  day 
8  50  per  day 
3  50  per  day 
8  60  per  day 
3  50  per  day 
8  50  per  day 
8  60  per  day 
8  60  per  day 
3  60  per  day 
2  50  per  day 

2  50  per  day 
60  per  day 
50  per  day 
50  per  day 
50  per  day 

-  06  per  day 
8  00  per  day 

3  00  per  day 
60  per  day 
50  per  day 
50  per  day 
00  per  day 
50  per  day 

2  50  per  day 
8  00  per  day 
2  50  per  day 
2  5U  per  day 
2  50  per  day 
2  50  per  day 

2  50  per  day 

3  Oo  per  day 

2  50  per  day 

3  00  per  day 
2  00  i)er  day 

75  00  per  mo. 

70  00  per  mo. 

70  Ou  per  mo. 
2  00  per  day 
2  00  per  day 

75  00  per  mo. 
2  00  per  day 
2  00  per  day 
2  OU  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 


2 
2 
2 

2 
3 


2 
2 
2 
3 
2 


Salary. 


1338  00 

166  50 

406  00 

833  00 

144 

833  00 

833  00 

405  00 

405  00 

1,003  50 

486  00 

625  50 

405  00 

346  60 

27  00 

211  60 

252  00 

878  00 

815  00 

250  00 

250  00 

2S0  OO 

878  00 

70  00 

106  00 

42  00 

147  00 

70  00 

423  50 

381  50 

52  60 

22  50 

132  50 

186  00 

12  50 

65  00 

87  50 

216  00 

42  00 

36  00 

140  00 

225  00 

727  50 

039  00 

150  00 

185  00 

222  00 

102  50 

130  00 

185  00 

102  50 

ISO  00 

282  00 

237  50 

657  00 

576  00 

675  00 

81  20 

178  38 

48  00 

66 

65 

106  00 

15G  00 

160  00 

266  00 

26  00 

24  00 

8  00 

24  00 

24  00 


Travel. 


00 
32 


$6  16 
50  73 


64 


162  16 


8  22 


28  86 

5  15 

42  41 


64 


2  50 


4  58 


4  20 

80  85 

50 

6  60 


80  50 
80  50 
43  00 
83  30 
10  53 


6 
2 


50 
00 


6  50 
6  50 


Total. 


$330  16 

217  28 

405  Ofl 

833  00 

144  00 

833  00 

333  00 

405  00 

405  00 

1,003  50 

486  00 

626  50 

405  00 

847  14 

27  00 

373  66 

262  00 

878  00 

315  00 

269  00 

250  00 

250  00 

878  00 

78  22 

106  Ou 

42  00 

147  00 

70  00 

428  50 

881  60 

52  60 

22  50 

132  50 

185  00 

n  60 

83  96 

02  65 

268  41 

42  00 

36  54 

140  00 

225  00 

727  60 

030  OO 

152  50 

185  00 

222  00 

192  60 

130  00 

185  00 
192  60 
154  58 
282  00 
237  50 
661  20 
606  85 
675  50 

87  89 
178  38 
48  00 
66  00 
65  32 
136  50 

186  50 
203  00 
349  30 

36  53 
30  50 
10  00 
80  50 
30  50 


»Jl.Ml 


Hkport  op  State  Engineer. 


lUu^  CiMol  Survey — Head  Office  Payments — (Continued). 


NAMK, 


U,  0  ll^rnMi 'Laborer 

A  K.  Anit»tnu>«.. , Laborer 

M.  U.  Hili»*rt Laborer 

1\  W.  WiU\x Laborer 

Vf.  K  Wll«*»n .Laborer.. 

04«hU<»  lN>tl» Laborer 

IV  r.  i"*** Laborer 

A.  K.  S*M»tb iLaborer 

a.  W.  Si**iains Laborer 

«].  )L  (Vtv'ittaii Labwer 

i\  U.  Kirby Laborer 

l!oni<r«  W.  Hooker Laborer 

Wliltam  Hayeo Laborer 

Jiiiu««  Htokey Laborer 

TboniaaSbea Laborer 

ArthorC  Heea Laborer  ........ 

>Ura  G.  Holienbeck Laborer 

Edward  UoU«AbeclL ...  Laborer 

J.  P.  Selblo Laborer 

Hearr  iTison Laborer 

A.  S.  Kiaaey Laborer 

R.  J.  Hardinc Laborer 

Cbar)««  SoTVMMir. ......  Laborw  ........ 

J.  J.  Deeabad  .........  Laborer . 

F.  H.  BuireM Gaoge  reader... 

Willum  UcMtt  GaoKO  reftier... 

Cbark»  B.  Edick Gao^  reader... 

John  Brow Gauice  reader... 

W.  B   BackUa Oraage  reader... 

G^'krxe   McCkesaej  ...  Gaaj^e  reader... 

Fred  RiT\'b..... Gaa^  reader... 

E.  Simk'Bs.. ...........  Gaace  reader... 

L«>:i:«  Phr/ip* Gaoice  reado-.., 

Wul-^K  Buuer Ga3£«^  reader... 

L.  S.  L'ute G**J£e  rvader... 

H.  R.  B«ct» G«o$e  readw... 

J*33«tf   Derims Gia^Ee  reader... 

Herbert  Aak..... Ga::^  r«j^i<r... 

K.J  NeCM^ .....k...  Gaaie  r^-.«it?r.-. 

J.  H.  Nxker»<«. .......  Gjia^e  urA-ier... 


S,    ! 


13i 
8 
8 
8 
8 
8 
16 
IS 
t 
7 

r 
10 
10 
11 

6 
15 
52 
20 
43 
20 
• 
t 
81 


Rate  of 
apenaa- 

tlMI. 


62 
2 

8 
2 
2 

2 
2 

2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
5 
3 
3 
3 
3 
3 

3 
5 

3 


Lcora.. 


i>*a|L<-  i«i*o«r. 


00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 
00 

00 

3  rt? 
7  Ck 
5  vC 
5  w\ 
5  iX 
5  i^ 
5  tK 


per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
pwday 
per  day 
per  day 
per  day 
per  day* 
per  day! 
per  day 
per  day; 
per  day  I 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  ino._ 
per  mo.' 
per 
per 
per  mo. 
per  mo. 
|krr  mo. 
per  mo. 
per  mo. 
|«er  kol 
per  nio 
per  mo. 
per  mo 
per  mo. 
i^r  mo  - 
ver  CO. 
per  B»a 


Total. 


$26  00 
16  00: 
16  00; 
16  00 
16  00 
16  00' 
82  Q0> 
26  OOi 
18  00. 

14  00 
104  00 

54  00 
20  00 
20  00 
2103 
12  60 
50  00 
IM  00 
40  00 
H6  00- 
40  00 

18  oa 

18  00 
162  00 

30  v^y.< 

18  77' .. 
18  !».. 
18  77  .. 
18  S»  . 
18  T7  .. 
18  It  .. 

15  77  ., 
31  2»  .. 
18  87  .. 

18  87  ., 
49  CO  .. 
30  4«i  .. 
10  4^  .. 
35  v«.. 

19  <J  .. 
5  iv  .. 


$12  40 


27  50 


6  00 
600 
650 

""§67 
16  81 
16  43 

47  «> 


638  40 

16  00 
16  00 
16  00 
10  00 
16  00 
32  06 
26  60 
18  66 
14  00 

131  50 
54  00 
26  00 
26  66 
28  50 
12  00 
50  06 

104  66 
46  67 

102  61 
50  43 
18  60 
18  06 


30  66 
18  77 
18  29 

16  n 

18  29 
16  77 
18  19 
U  Ti 

31  29 
18  87 
18  87 
49  00 
90  48 
IC  48 
35  69 

19  e 

566 


I:r^frr 

r.'sTAr* 

>  .  *.  Ar  •   -tl- 

O"^  ->*  n*^^  

Te  f-:  :  :z*  it-'  ' 
S5a:-.-t--t  e:» 


464.137  6; 


0» 


46  d$ 

283  f» 

Z«&  P£ 

rv  » 

SW  M 

2L4«7  2> 

11 


N  "TT  —  Ar>.  -r-c-ec  t.*  :>e  .■  f  *ceas  i.T-.: 
^  •  ■  t  .•  'i^  c.  F-f  ,-a:.a.  :<.•  ; 


»  a*  :.-i.^«>; 


.6M.9I  SI 


Tecai:. 


U 


Eastern  Division:  Canals. 
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Saranao  Dwm^  LocJc^  Etc, 


(Chap.  627,  Laws  1898;  ohap.  417,  Laws  1000:  obap.  427,  Laws  1900;  ohap.  6»,  Laws  1901.) 


NAME. 

Bank. 

o 

a-o 

a 
43 

Rate  of 
compensa- 
tion. 

Salary. 

Travel. 

Total 

Fosters,  ftforss 

Assistant  engineer  .. 

$5  00  per  day 

$215  00 

170  67 

$286  67 

Livery 

Incidtntal  Expenaea, 

$8  00 

2  88 

89  00 

Teleffraph  and  teloDhone  . 

Misoellaoeons 

44  88 

Total .... 

$830  05 

Improvement  Shinnecock  Ca/nal^ 

(Chapter  419,  Laws  1900.) 


NAME. 


H.  A.  Van  Als^e.. 

John  R.  Kaley 

Richard  W.  Barren. 
C.  R  Kasmith 


Rank. 


Resident  enj^ineer.. 
Assistant  engineer. 

Laborer 

Laborer 


o 

U  CO 
*»  >-. 

d 


12) 

85 

9 


Rate  of 

compensa- 

tion. 


$2,400  per  vr. 
6  00  per  day 
2  00  per  day 
2  00  per  day 


'Salary. 


$29  42 

615  00 

170  00 

18  00 


Travel. 


$8  68 

4  88 

11  83 


In^dvntal  Expemet. 

Telesmph  and  telephone *. $1  86 

Postage 1  11 

Livery i  50 

MisceUaneons 87  72 


Total 


Total. 


$29  42 

623  68 

174  88 

29  83 


$857  26 


41  69 
$898  95 


228 


Report  of  State  Engineer. 


Boundary  Line  Herkimer  and  Hamilton  Counties. 

(Chapter  489,  Laws  1900.) 


NAME. 


Rank. 


s 


C.  H.  FUnigan Engineer  in  charge. 

Dorlon  Clark Assistant  engineer. 

H.  P.  Wtllia ILeveler 

Cbaa.  D.  Burnia Draftsman 

Jno.  A.  O'Connor Draftsman 

C.  H.  MaoCiillooh 'Rodman 

Parkes  I>.  Wendell Chainman 

W.J.  Valleaa I  Financial  clerk 

Irving  J.  Morris iCnief  clerk 


45 
26 
62 
26 
11 
12 
26 
15 


Rate  of 
compensa- 
tion. 


96 
5 
4 
5 
4 
3 
3 
5 


00  per  day 
00  per  day 
50  per  dsy 
00  per  day 
50  per  day 
50  per  day 
00  per  da:^ 
00  per  day 


Salary. 


Travel. 


$270  OOi  9366  OC 
130  oo! 


279  00<. 

180  00. 
49  50, 
42  OU 
78  00! 
75  00 


18  44 


Livery 9104  50 

Poatage 1  00 

Telegiaph  and  telephone 8  57 

KiaceUaneoaa 390  26 


Total. 


Total. 


9838  00 

130  GO 

270  00 

130  00 

40  50 

42  00 

78  on 

75  00 

18  44 

91,437  94 


484  83 


$1,872  27 


Surveys  Forest  Preserve  Board. 

(Chapter  419,  Laws  1900;  ehapter  645,  Laws  1901.) 


NAME. 


Rank. 


8>   X 

E  " 
I         I 


Rate  of 

oompeusa- 

tion. 


I 


JsmeA  R.  McClintock. 

John  R.  A>h 

Willi.* Ill  F*m>U 

W I  Is^in  H  Ar  :;t>r 

C.  P.  MoKjilip 

J.J.  McCov 

Frank  PKv.f 

W.  U   Gir»*p»e 

E.  G.  Hol.tnlieck 

A.  ?>.  Kinney 

Frank  T.  O^ir.inder.. 

A.  S.  WhillHvk 

M.  PntnaMi 

John  r.  Miiith 

t»t»ors:t*E    Mulhsran... 
J.  Y.  McCtmuK'k 


Lal>orer 193  92  00  per  dsy 

Lalkorrr 8  2  00  per  day  | 

LalMjnT 64  2  00  per  day! 

LslKirer 57  2  00  per  ^A\ ^ 

LalNirer 6  2  00  per  day 

LalHjrer IS  2  00  per  day 

Lai»orer 17  1  iX)  i»er  davi 

l.al>i^rrr 57  2  00  i»er  day! 

l.aU.n-r >i9'  2  CO  |»er  day! 

Laborer 36  2  lO  j^er  daV' 

LaW-rtT 57  2  00  i»er  day' 

I.Abi«T*»r 57  2  iK)  per  dav 

Lalv>rer 58  2  iO  ]»er  d-iy 

LalK>rer i     21  2  OJ  i>er  d.Vv 

LaiH«r»T 21  2  LO  i>er  day 

\8sisianl  encineer  ,.  . ..; 


Salary. 


Travel. 


93M  00, 

16  00  . 
128  00  . 
114  00  . 

12  00  . 

26  00  . 

34  00  . 
114  00.. 
178  00 

72  CO  . 
lU  CO 
114  CO  . 
116 

42 


C^ 


42  00 


Total. 


922  16t 


309  71 


Incidental  Expfntet. 
Lively- $128  50 

Postace 2  50 

Te.f^r.iph  and  telephone*- 50 

Mi»«.etiAneou!i( 438  30 


9408  16 

16  00 

128  00 

114  00 

12  00 

28  00 

34  00 

114  00 

178  00 

T2  00 

114  00 

114  00 

116  00 

42  00 

42  00 

309  71 

91,839  87 


569  80 


Total 


^imfn 


Eastern  Division:  Court  op  Claims  Surveys. 
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State  Court  of  Claims. 

(Chapter  119,  Laws  1900.) 


17AME. 


T.  C.Leutzd 

H.  A.  Van  Alstyne. 

M.  H.  RanDey 

IToater  B.  liorss.... 

Dorlon  (Xark 

John  R.  Ealey 

Fred  8.  Strong 

T.  A.  Hendrickson. 
H.  P.  WUiis 


Bank. 


Division  eof^neer 

Resident  enf;ineer... 
Assistant  enf^o^^-- 
Assistaut  engineer.. 
Assistant  engineer.. 
Assistant  engineer.. 

Lcveler 

Leveler 

Leveler 


Perry  Filkin  . .  .• Leveler 


F.  M.  Williams. 

H  W.  DeOraif 

John  A.  O'Connor.. 

L.  W.  Cottrell 

Kathan  E.  Yoacg  . . 
Frank  Roberts  . . . . . 
C.  H.  MacCnllocb.. 

W.  J.Gilraour 

H.  J.  Ricbnrdson... 
Parkes  D.  Wendell. 
William  Van  Epps. 

W.B.  Strong 

Fred  H.  Owens 

L  L.  Iklelins* 

James  T.  Brady.... 

F.  G.  Tilton 

Carl  McCormick . . . . 

Talcott  Danbar 

Charles  Smith 

James  Danbar 

John  F.  Allen 

Zeb  Dupuy 

C.  M.  Edwards 

A:  8.  Kinney 

Joseph  Gregory.... 

K.M.  Reedy 

Henry  Shoemaker. . 
Fred  McDonald  .... 
A.  Van  Rensselaer. 
Edward  F.  Ball.... 


Leveler .... 

Leveler 

Draftsman 
Draftsman 
Rodman  ... 
Rodman  ... 
Rcnlman  ... 
Rodman  ... 
Rodman  ... 
Ch'ainman  . 
Chainnian  . 
Chainman  . 
Chain  man  . 
Chainman  . 
Chainman  . 
Chainman  . 
Laborer..., 

Laborer 

Laborer 

Laborer..., 
Laborer.... 
Laborer.... 

Laborer 

Laborer 

Laborer 

LalMirer.... 
Laborer.... 
Laborer.... 

Laborer 

Laborer. . . . 


184 

52 

37 

3 

104 

46 

o 

52 
4 
5 

88 

3 

8 

83 

15 

5 

103 

33 

4 

7 

20 

14 

3 

1 

61 

55 

39 

62 

4 

9 

12 

13 

12 

27 

1 

8 

7 

4 


Rate  of 

compenaa* 

tfou. 


$2,400 


5 
6 
5 
5 
4 
4 
4 
4 
4 
4 
4 
3 


00 
00 
00 
00 
50 
50 
^0 
50 
50 
50 
50 
50 
8  50 
3  50 
3  50 
3  50 
3  5(1 
3  00 
3  00 
50 
50 
8  00 
2  60 
60 
00 


2 
2 


2 
2 
2  00 

2  eo 

2  00 
2  00 
00 
00 
00 
00 
00 


2 
2 
2 
2 
2 
2  00 


2 
2 


00 
00 


2  00 


per  yr. 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  da^ 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  da.v 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 


Salary. 


9132  68 

920  00 

260  00 

185  00 

15  00 

468  00 

207  00 

9  00 

234  00 

18  00 

22  50 

396  00 

10  50 

28  00 

115  50 

52  50 

17  50 

360  50 

99  00 

•    12  00 

17  50 
50  00 
42  00 

7 

2 

122  00 

110  00 

78  00 

124  00 

8  00 

18  00 
24  00 
26  00 
24  00 
64  00 

2  00 

6  00 

14  00 

8  00 


50 
50 


Travel. 


1264  21 

64  43 

101  01 

23  42 

29  94 

14  56 

181  06 

47  84 

3  06 

16  93 

9  32 

20  11 

85  78 


11  19 

53  OR 

31  69 

8  88 

26  53 

48  67 

6  95 

15  55 

26  51 

6  40 

5  10 

1  34 


18  85 
25  33 


1  84 


11  19 


Incidental  Expenset. 

Livery  $108  75 

Postage  6  00 

Telegraph  and  telephone 32  06 

Miscellaneous 685  95 


Total 


Total. 


$264  21 

197  11 

1,021  01 

283  42 

214  94 

29  56 
649  06 
254  84 

12  06 
250  95 

27 

42 
481 


32 
61 

78 


10  50 

39  19 

168  58 

84  19 

26  38 

387  U3 

147  67 

18  95 

33  05 

76  51 

48  40 

12  60 

3  84 

122  00 

110  00 

78  00 

124  00 

8  00 

18  00 


24 
44 

49 


UO 
85 
33 


64  00 
3  34 
6  00 

25  19 
8  00 


$5,460  47 


832  76 
$6,298  28 


230 


Bbport  of  Statb  Engineer. 


Blvs  Line  Maps^  Erie^  Oswego  cmd  Champlain  Canals, 


(Chapter  569,  Lawa  1899). 


NAME. 

RanV. 

■s 

•A 

270 
15 

Rate  of 
compensa- 

tiOD. 

Salary. 

Travel. 

• 

Total. 

Oeoree  L.  Scbillner ...--. 

D  ra  f tsm  an........... 

$4  50  per  day 
4  50  per  day 

$1,215  00 
67  50 

$1,215  00 

John  A .  O'CoDDor 

DraftAmau ........... 

67  50 

Total : 

$1,282  50 

Ecdmination^  Monuments^  MapSj  Etc, 

(Chapter  419,  Laws  1900  ) 


NAME. 

Rank. 

M       Number  of 
2            days. 

Rate  of 
compensa- 
tion. 

Salary. 

Travel. 

Total. 

C.  H.  Flasiean 

Engineer  In  char^^e.. 
AsMstant  engineer.. 
Assistant  engineer.. 
Leveler  ............. 

M  00  nAr  rfftr 

$984  00 

125  00 

180  00 

112  50 

63  00 

50  00 

112  50 

42  00 

108  50 

58  00 

54  00 

$401  22 
114  62 

"*'8'26 

""7822 

22i48 

102  67 

8  80 

8  00 

11  70 

$l,a>5  22 
289  62 

Arthur  O'Brien 

25.    5  00  IMF  iIav 

A.  M.  Evans 

36 
25 
14 
10 
25 
12 
31 
29 
27 

5  00  per  day 
4  50  per  day 

4  50  per  day 

5  00  per  day 
4  50  per  day 
3  50  per  day 
3  50  per  day 
2  00  per  day 
2  00  per  day 

180  00 

Jj.Q[.  Fenton 

120  76 

Lewis  B.  Jones. .......... 

Leveler 

63  00 

Chas.  D  Burrus. . 

Draftsman 

50  00 

Geo.  L.  Scbillner 

Draftsman 

112  50 

L.  K.  Devendorf 

({odman  ............. 

120  22 

R.  T.  Webster 

Rodman  ............. 

108  50 

B.  G.  Priest 

Laborer  ............. 

58  00 

EdwRvd  Hollenbeck 

Laborer  . ...... 

54  00 

Edward  A.  Bond 

Stale  engineer....... 

2n  48 

W.  J.  Vallean 

Financial  clerk...... 

102  67 

M,  Peckham 

Land  clerk . 

8  80 

J.  Smelzer ". 

Clerk 

8  00 

I.  J.  Morris 

Chief  clerk 

11  70 

Livery  

Incidental  Expi 

mses. 

$108  88 

15  76 

28  00 

830  82 

$2,843  97 

TeleEranb  and  telephone  . 

StatioDerv  and  nrintine... 

Miscellaneous 

483  46 

Total $3,327  4S 
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Topographic  Survef^ — StcUe  of  New  York. 

(Chapter  886.  Laws  1900;  chapter  646.  Laws  1901.) 

Allen,  A.  B t $20  60 

Anderson.  John,  Jr 242  63 

Arakian.  John  C 74  19 

Aldons,    Wm 45  00 

Anderson,   M 61  60 

Bumstead ,  Albert 741  26 

Baasett,   C.  C 284  46 

Bennett,  A  K 124  00 

Bartlett,   F.   Q 12  83 

Bradley,   J.  J •  44  03 

BuiBlDgtan,  C.  A 23  60 

Banker,  J.  W 34  00 

Brown ,   Albert 78  20 

Bumham.    M.   S .' 180  00 

Bosworth ,    Frank v % : 110  00 

Brice,   Lealle 100  00 

Bolles.   B.  R 14  00 

BasBin^r,   T.  0 244  96 

Baldwin,  David  H 207  21 

Cullen,  James  B 60  OO 

Oline,    R.  L 265  00 

Clark,   W.  C 240  00 

Croasman,   R.   W 440  78 

Cutter,    S.    H 1126 

Dlmmick,   0 16  00 

Dukett,  W.  W .• 43  SO 

Daniel,.  Milo  B 110  00 

Dubus,    Peter 50  00 

Evans,  C.  P.,  Jr ^ r 130  00 

Easnuui,   A.   J , 4150 

Fields,  H 20  00 

Fitch,    Francis  T 212  17 

Fernow,  B.  B 195  00 

Fowler,   A.  T 152  00 

Frost,  A,  B 28  33 

Greene.    W.   E 431  l7 

Oayetty,   J.   1 254  50 

Gilbert,   Arch.  M *. 30  00 

Gilbert,  Warren  W 400  88 

Griffin  ft  Hoxle 170  26 

Goodbred,    P 40  00 

Gold,  L.  E 85  21 

Guerdrun,  Geo.  H d54  63 

Graff.   Fred,  Jr .* 20  00 

Havens,  A.  S 30  00 

Harrison ,  R.  L 91  21 

Hoopes,   Chas.  L 353  89 

Hodges,  John  W 106  21 

Hill,  J.  J 104  48 

Hunter,  David 338  66 

Hays,   Anna  M 60  00 

Hendrlck.    B.    D 30  00 

Hulsapple ,  Eustace 30  00 

Hackett,  George 100  00 

Hill.   J.  E.  B 145  74 

Hallock,  Chas.  A 102  37 

Hamilton,    E.   G 18  85 

Ingram,  E.  L ; 45  42 

Jennings.   J.   H 3.114  81 

Jones,   Oscar 270  91 

Jolicoeur ,   David SO  00 

Keough.  M.  J.,  ft  Bro 4120 

Kelly.  W^ 368  14 

Lelders.  O.  F 39  00 

Lovel,  W.  H 30  65 

Lush.  W.  G 5193 

McNalr,  E.  L 1,184  58 

Mallory,   F.   L 220  00 

Murphy.    W.    P 37  50 

Morey,   W.  H.   8 200  00 

Meade,  A.  P..  Jr 153  00 

Miller.  Dwight 12  50 

McMorrls,  S.  A 20  13 

McArthur ,  John ^ 50  00 

Clin,  J.  Day 134  00 

Ott.  William  3150 

Paige.  H.  B 342  58 

Powers.  Harry  W 175  00 

Place,  T.  K 80  75 


%71 
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CMeasnreuient  of  flo^  of  stream.) 
a;hapt<n'  42D.  Laws  1900:   Chapter  613,  Laws  1901.) 


NAME. 


Rank. 


b 
«. 


s 
2; 


Rate  of 

compeDsa- 
tioD. 


Salarv.    TrareL '    Total. 


KotKTt  K,  Fforton IHvdrograpber  U.  S. 

,   r;  s 

M,  T.  Iii!«-,v A*iiiiitaEt 

Johu  \i.  Luther AnnlMtaot 


I 


f  i.fas  81 

1»57 
'      1»44 


Tofal 


$?,095  6S 
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Improvement  Public  Highways, 

(Chapter  115,  Laws  1898.) 


NAME. 


T.  C.  Leutz6 

fi.  A.  Van  Alstyne.. 

E.  A.  Bond 

Wm.  Pierson  Judson 
Williani  B.  Laodreth 

O.  fi.  Flani^an 

Keevee  Smith 

KobleK.  Whitford.. 

C.  W.  Trnmhull 

M.B.  Palmer 

K.  J.  Marcher 

Foati^r  B.  Moras 

M.  H.  Kannev 

A.  M.  Evans 

F.  S.  SlroBK 

James  K.  Browne... 
H  W.  DeGraff...^.. 

Ralph  Knanell 

George  H  Pen  field.. 

B.C.  Clark 

Clark  Brown 

George  A.  Ensijoi--- 

L.  G.  Fenton 

Perry  Pilkln 

F.  N.  Sanders   

O.J.  Dempster 

H.  P.  Willis 

T.  A.  Hendrickson. . 

F.M.  Williams 

John  A.  O'Connor... 

H.  H.  Bush 

L.  W.Coitrell 

Frank  Roberts , 

•C.  H.  MacOulloch  ... 

F.  M.  Willi:ims 

W.J.  Gilmour 

Jesse  C.  Patrick , 

C.  M.  Pepson 

Oeorge  H.  Pen  field.. 

H.  J.  Richardson 

Nathan  E.  Yonne ... 

W.  E.  Conklin 

Parkes  D.  Wendell.. 

L.  L.  Melins 

E.  8.  Morritt 

William  VanEpps.. 

H.S.  Miller 

H.S.  Miller 

H.C.Titus 

H.C.  Titu^ 

James  T.  Brady 

Fred  H.  Owens...... 

W.  B.  Stronfc 

Frank  Kromer 

FredG.  niion 

Frank  Lata 

Lewla  Kishor 

H.  A.  Koapp 

H.  A.  Knapp 

RoNcoe  R.  Mitchell ... 

^ohn  W.  Sage , 

Henry  S.Wells 

Bltinge  Breed , 

E.  H  Bntler 

John  Y.  Shepard .... 

Edward  F.  liall 

A.  8.  Kinney , 

J'oaerih  Gregory 

W.  M.  Payne 

Harry  Bowen 


Rank. 


Division  engineer. . . 
Resident  engineer . . 

State  Engineer 

Deputy  Stale  Eng'r. 
Special  resident  eng'r 
Engineer  in  charge.. 
First  assistant  eng'r. 
Assistant  engineer  .. 
Assistant  engineer  .. 
Assistant  engineer  .. 
Assistant  engineer  .. 
Assistant  engineer  .. 
Assistant  engineer  . 
Assistant  engineer  .. 

Leveler 

Leveler 

L^eveler 

Leveler  

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveler 

Leveier 

Leveler 

Leveler 

Leveler 

Leveler 

Draftsman 

Draftsman 

Draftsman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Kodmau 

Chainman 

Chaisman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Latwrer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer *.... 

Laborer 

Laborer 

Laborer 


2  5 


Rate  of 
compensa- 
tion. 


Salary'. 


$2,400  per  yr. 


122 

6 

7 

6 

92 

5 

23 

5 

21 

5 

46 

5 

212 

5 

39 

6 

69 

5 

131 

25 

324 

184 

52 

21 

36 

93 

68 

24P 

105 

97 

215 

*A 

176 

A 

167 

109 

104 

3 

67 

3 

274 

3 

278 

3 

135 

3 

170 

3 

109 

3 

f>•^ 

3 

56 

3 

2 

8 

19 

3 

91 

8 

41 

3 

131 

3 

15 

3 

174 

8 

119 

2 

59 

3 

216 

2 

13 

3 

109 

2 

159 

2 

212 

2 

140 

2 

125 

2 

25 

2 

56 

2 

3) 

2 

36 

8 

5 

2 

32 

2 

15 

2 

10 

2 

17 

2 

12 

2 

4 

2 

110 

2 

109 

2 

220 

211 

2 

00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
5U  per  day 
50  per  day 
5U  per  da'v 
50  per  day 
60  per  d«y 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
5U  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
50  per  dsy 
50  per  day 
50  per  day 
50  per  day 
50  per  dav 
60  per  day 
5U  ]>er  day 
50  per  da.i7 
oU  per  day 
50  per  day 
00  per  da> 
00  per  day 
00  per  day 
00  pAr  day 
50  per  day 
00  per  day 
50  per  day 
00  per  day 
50  per  day 
5')  p«r  day 
50  per  day 
50  per  day 
50  per  day 
50  per  day 
5u  per  day 
50  per  rfay 
00  per  day 
00  per  dav 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  i>er  day 
00  per  day 
00  per  day 
00  iier  day 
00  per  day 


$174  55 


732  00 
42  00 
460  00 
140  00 
105  OJ 
230  UO 
1,060  00 

195  00 
345  00 
580  50 
112  50 

1,458  00 
828  00 
234  00 
94  50 
162  00 
418  50 
3U6  00 

1,116  00 
877  f>0 
436  50 
067  50 
792  UO 
731  50 
490  50 
864  OO 
190  50 
959  00 
9i3  00 
47i  50 
595  00 
381  5U 
185  5U 

196  00 

7  00 
66  50 

318  50 

123  OO 

391  00 

45  00 

522  00 

207  50 

177  00 

540  00 

39  00 

272  50 

397  50 

530  00 

350  00 

812  50 

62  50 

140  00 

82  50 

108  00 

10  00 

61  00 

80  00 

20  00 

84  00 

24  00 

8  00 
220  00 
218  00 
440  00 
422  00 


Travel. 


1135  45 

442  59 

82  20 

17  65 

36  18 

235  67 


Total. 


137  57, 

1  38l 
13  61 
12  39 
16  90 
18  68 

4  7d 

143  09 

32  03 

304  96 

206  65 

9  09 

21  98 

16  09 

38  21 

54  45 

23  48 

210  06 

3  88 

57  3B 

90 

96  73 

6  18 

3  23 

2  10 
153  65 

64  61 

181  06 

71  70 

10  9i 


*" '34*73 
3i  78 

'*i2i'48 
64  53 
34  82 

'  108  66 

"li'si 

38  77 
97  53 
19  72 
185  82 
86  02 
84  02 


'""iios 

*46  01 
12  83 

""2'30 

136  28 
167  89 
212  89 
316  29 


9185  45 

917  14 

82  20 

17  65 

86  18 

967  67 

42  00 

597  67 

141  38 

118  64 

242  39 
1,076  90 

213  68 
349  76 
732  59 
144  53 
1,762  96 
1,031  65 

243  09 
116  48 
178  09 
456  73 
380  45 

1.139  48 

1,0S7  56 

44)  38 

l,0i4  86 

792  90 

848  23 

496  68 

367  23 

201  60 

1,112  65 

1,037  61 

653  56 

666  70> 

892  42 

185  50 

230  73 

89  78 

66  50 

442  98 

187  53 

427  82 

45  00 

628  66 

297  50 

177  00 

551  81* 

89  00 

309  27 

495  03 

549  72 

635  82 

34^  52 

96  52 

140  00 

06  58 

108  00 

10  00 

110  03 

4'>  83 

20  00 

86  30 

24  OO 

8  00 

356  28 

885  89 

652  89 

738  29 
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Report  of  State  Engineer. 


Improvement  jPuhlic  Highways — (Concluded). 


NAME. 


David  IrwiD '. 

Harry  Poole 

PhJlUp  UamfltoD 

C.  R.  KMmith 

A.  G.  G«tmao 

Henrv  Ivfson 

John'D.  Fish 

Charles  W.  Dutcher. 

John  McCabe 

Ambrose  Van  Tassel 

Arthnr  MoNab 

Ezra  P.  Hillson 

L.  L.  Luther 

Walter  K.  Ward 

Fred  McDonald 

E.  a.  Bonney 

Herberts.  Wells 

Lawrence  R.  Ellis... 
Porter  L.  Merriman. 
Edward  Hollenbeok. 

A.  W.  Rofrers 

E.S.  Van  Dyke 

C.  M.  Brooks  

F.  McEwan  Pniyn... 
B.C.  Likely , 

A.  Tan  Rensselaer.. 
J.  L.  8weet 

B.  G.  Priest 

Geo.  Conorer 

D.  V.  Ashley 

Henry  Shoemaker. . . 

Henry  Throop 

Lewis  L.  Crozier .... 

C.  H.  Fosdick 

Charles  R.  Cornwall., 

William  Riley 

EarlS.  Crannell 

Reabeo  Peckh^m  ... 
William  Howitt , 

E.  y.  Mullineaiix  ... 
Georfre  L.  Blanvelt.. 

Mortimer  S.  Cole 

Seward  A .  Clark 

F.  A.  Bedell 


Rank. 


Laborer.... 

Laborer 

Laborer 

Laborer.... 
Laborer.... 

Laborer 

Laborer — 

Laborer 

Laborer. . . . 
Laborer. . . . 
Laborer.... 
Laborer.... 
Laborer.... 

Laborer 

Laborer.... 
Laborer. . . . 
Laborer.... 

Laborer 

Laborer. . . . 
Laborer.... 

Laborer 

Laborer 

Laborer.... 
Laborer.... 

Laborer 

Laborer 

Laborer 

Laborer.... 

Laborer 

Laborer.... 
Laborer.... 
Laborer.... 

Laborer 

Laborer.... 
Laborer.... 
Laborer.... 
Laborer.... 

Laborer 

Laborer.... 
Laborer.... 
Laborer — 

Laborer 

Laborer 

Laborer.... 


5  5- 

9 
J25 


Rate  of 
compensa- 
tion. 


48 

$3 

150 

2 

145 

2 

96 

2 

80 

2 

223 

2 

51 

2 

111 

2 

51 

2 

124 

2 

44 

2 

42 

2 

82 

2 

60 

2 

130 

2 

61 

2 

71 

2 

60 

2 

49 

2 

89 

2 

66 

2 

88 

2 

70 

2 

95 

2 

57 

2 

38 

2 

62 

2 

64 

2 

59 

2 

38 

2 

65 

2 

60 

2 

89 

2 

84 

2 

54 

2 

151 

2 

44 

2 

42 

2 

46 

2 

37 

2 

46 

2 

48 

2 

44 

2 

85 

2 

00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
CU  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  per  aay 
00  per  day 
00  per  day 
00  per  day 
00  per  da> 
00  per  day 
00  per  day 
00  per  day 
00  per  day 
00  pel  day 
00  per  day 
00  per  day 


Salary. 


196  00 

800  00 

2B0  00 

192  00 

160  00 

446  00 

102  00 

222  00 

102  00 

248  00 

88  00 

84  00 

164  00 

132  00 

260  00 

122  00 

142  00 

120  001 

08  00 

78  00 

192  00 

176  00 

140  00 

190  00 

114  00 

76  00 

124  00 

128  00 

118  00 

76  00 

130  00 

120  00 

178  00 

168  00 

108  00 

802  00 

88  00 

84  00 

92  00 

74  00 

92  00 

96  00 

88  UO 

70  00 


Travel. 


150  68 
8  62 

7  84 


163  60 


13  79 
4  90 
4  40 


86  85 

58  55 

10  82 

6  93 


6  56 


11  9H 
2  10 


18  55 
1  8J 
6  64 
6  64 
3  41 


Total. 


"* "76*84 

9  46 

8  18 

903 

8  18 

4  35 

$96  00 
850  68 
298  82 
199  84 

leooo 

609  60 

102  00 

222  00 

102  00 

248  00 

88  00 

84  00 

177  70 

188  00 

204  40 

122  CO 

142  00 

206  85 

156  55 

88  82 

138  98 

176  00 

140  00 

196  88 

114  00 

76  00 

135  88 

130  10 

118  00 

94  55 

181  83 

128  64 

184  84 

171  41 

106  00 

802  00 

158  84 

93  48 

92  00 

82  18 

101  03 

104  18 

92  35 

70  00 


Livery 

InddentaJ,  Expemes. 

82,236  20 

835,558  58 

Postage 

23  33 

Telesraph'and  telephone 

118  83 

Stationery  and  printing 

29  58 

MiscellaneoQs 

80/  55 

8,210  48 

Total 

138  J64  04 

• 

...... ^. ........**. 
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Apron  to  Dam  at  Pine  Kill. 

(Chapter  621/ Laws  1898;  Chapter  888,  Laws  1900.) 


NAME. 

Kank. 

o 

a? 

Rate  of 

oompensa- 

tion. 

Salary. 

Travel. 

Total. 

H.  A.  Vaa  Alatyne 

Dorian  Clark 

Reaideat  ensineer. . . . 
Asaistant  engineer.. . 

$2,400  per  yr. 
6  00  per  day 

151  60 
65  00 

.    651  60 
55  00 

Total 

$106  60 

Old  Field  Notes,  Maps,  Etc. 

(Chapter  569,  Laws  1899;  Chapter  645,  Laws  IPOl). 


NAME. 

Rank. 

"5 

p 

192 

Rate  of 

compftnsa- 

tlon. 

Salary. 

Travel. 

Total. 

Parkes  D.  WendeU 

Chainman 

$3  00  per  day 

$576  00 

$2  80 

$578  80 

The  foregoing  tables  are  summarized  as  follows: 

Ordinary  Repairs  of  Canals. 


1  Erie  Canal,  chapter  570.  Laws  of  1R99;  chapter  4] 8,  Laws  of  1900 $8.^4  56 

2  Champlain  Canal,  chapter  570,  Laws  of  1899;  chapter  418,  Laws  of  1900 4.355  61 


Extraordinary  Repairs  of  Canals. 

5  Erie  Canal,  chapter  206.  Laws  of  1899 ViA  56 

4    Erie  Canal,  waste-weir  No.  8.  chapter  311.  Laws  of  1900 68  29 

6  Ehie  Canal,  hrldgre.  town  of  Minden.  chapter  596,  Laws  of  1899;  chapter 

467,  Laws  of  1900 540  86 

6  Brie  Canal,  hridge.  Twenty-third  street.  Watervli«t,  chapter  440,  Laws  of 

1900    ^ 1.150  00 

7  Champlain  Canal,  chapter  208.  Laws  of  1899 •  70  00 

8  Champlain  Canal,  Searles  waste- weir  No.  9.  chapter  311.  Laws  of  1900....  1,059  72 

9  Champlain  Canal .  aqueduct  No.  3 .  chapter  311.  Laws  of  1900 787  37 

10  Champlain  Canal,  repairing  yertical  walls.  Section  2.  chapter  311,  Laws  of 

1900 130  00 

11  Champlain  Canal,  yertical  wall,  Qlens  Falls  feeder,  chapter  438.  Laws  of 

1900  846  50 

12  Champlain  Oanal.  bridge.  Waterford.  chapter  629.  Laws  of  1898;  chapter 

219,  Laws  of  1899:  chapter  443.  Laws  of  1900 1,032  60 
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Bai'yt^  Canal  Sut-vey. 

n    0*iml  Swrvt^y.  Krio  Cniml.  oh«pt*»r  411.  Laws  of  1$00 1566  59 

U    Oau4iI  8urr«*r,  ht>««)  ami«  p«>-mon(s,  chapter  <IL1.  L«w8  of  1900 SS.606  U 

Special  Work. 

U    5i."*r«t>«o  it«m  atut  Uvk.  chapter  «2T.  Lavs  of  1S9S:  chapter  417,  Laws  of 

ISV.  chap;,'r  4*:     l^xr*  K^t  IlKV:  chsiptt'r  r5<^.  Uiws  of  lSi>l .130  06 

\i    Impwxi:^  :>li  ui'avwK  CauuL  chApur  41;*.  Lavs  of  1?».0 b&S  So 

V  t«o«"\U'>  *•*•<'    Ho»At'*'or  Avd  Hji'.v./.tv^r.  oour;,es.  charter  l.'S.  Laws  of  I?")  1.572  27 
\S    Ji  •   \    ^>     Vs-\>t   r*v>v*^c  l>vN*..>i.   v-.,4;^:er  41?.   L^m^  v'*^  Is^kt,  ciapwr  •+>. 

ls*x*Ns'      • ;  4'T**»  ^ 

M     S.-x.N>    0     S-..;',.-  v\-i:r*  .»f  o::«  *v*    .-^  • .:    - -i'.;*    L.i'ft*  cf  :.^X' ^..^Z  3 

,\k    V»  .".    '     v  '•  fc  *     K  .V    vV>fcv:»:s*  Aisi  v'.  ,A-uvlA..a  CdiiJLl*    vIiACi^r  5<5f .  Lavs 

>iV                                                  ....          .   1  iS  50 

*i   :.i«x ,'   '  \^.          ,                   _    .           .  ?  *r  c 

**.     V'  --N*  -.  '  •  .*  $     *  ^     c*".*'.-.   ~  J^<    '»«'»>«  .'f  l^'"     .-^vtcr  f-."     Laws  o^  IS- "I  --  "-^1   H 

V  ':>■.«  vk    '.  -^      ^t.-.-"  *  ^"     l."*>'   ^.'  ".«•«      Hjv:,-  •^'     l-a.w<  cf  !>." i    •«.*  -":; 

U     \  •    •  v"» .   •  ,-    ;    •    ">        .V<    ^•'•s     .''.    ;•-:  >     I.>  *>?.':  '.'ic^       .    ,.         .       .  ij  "-'-    *♦ 

'X'^     V  '  \"  •    *      '     V     ,•  \         ,^i      ,•-  '.." .     l-*  *^  *:  '  v^S    .'^  «••:.-  *SJf    I.\Trs  ^f  '.-••  !.•:  £t 

.V    •» ,                                                                      rr  K 
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MIDDLE  DIVISION. 


Division  Enginbee's  Office, 

Syracuse,  N.  Y.,  October  1,  1901. 

Hon.  Edward  A.  Bond,  State  Engineer  and  Surveyor^  Albamy^ 
N.  7.: 

Dear  Sir. — I  respectfully  herewith  submit  the  annual  report 
of  the  Division  Engineer  of  the  Middle  Division  of  New  York 
State  canals  for  the  fiscal  year  ending  September  30, 1901. 

The  Middle  Division  comprises  the  following  counties  for  all 
purposes  except  for  constructing  roads  under  chapter  115,  Laws 
of  1898,  to  wit:  JefiPerson,  Lewis,  Oneida,  Madison,  Chenango, 
Broome,  Tioga,  Tompkins,  Seneca,  Yates,  Ontario,  Cayuga, 
Cortland,  Onondaga  and  Oswego. 

For  purpose  of  constructing  roads  under  chapter  115  Laws  of 
1898,  the  Middle  Division  comprises  the  counties  above  named 
except  Yates  and  Ontario.  St.  Lawrence  county  is  attached  to 
Middle  Division  for  convenience  of  access  from  the  Division 
offices. 

Tables  hereto  attached  exhibit  information  required  to  be  em- 
bodied in  your  annual  report  to  the  Legislature. 

Table  No.  1,  hereto  annexed,  shows  the  names  of  the  engineers 
duly  appointed  by  the  State  Engineer  and  Surveyor,  time  em- 
ployed, rate  of  compensation,  and  amount  paid  during  the  year; 
with  the  amount  of  other  miscellaneous  expenditures,  for  ordi- 
nary repairs,  extraordinary  repairs,  improvement  of  public  high- 
ways, special  appropriations  and  special  surveys. 

Table  No.  2  exhibits  contracts  in  force  under  special  appro- 
priations at  the  close  of  the  fiscal  year,  together  with  engineer's 
preliminary  estimate  of  cost,  engineer's  estimate  at  contract 
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prices,  and  payments  to  September  30,  1901,  for  each  piece  of 
work  and  amount  paid  thereon. 

Table  No.  3  exhibits  contracts  under  special  appropriations, 
completed  and  settled  during  the  fiscal  year,  showing  appropria- 
tion, engineer's  estimate  at  contract  prices,  and  final  account. 

Table  No.  4  exhibits  contracts  for  the  improvement  of  public 
highways  in  force,  showing  engineer's  preliminary  estimate, 
engineer's  estimate  at  contract  prices,  and  payment  to  Septem- 
ber 30, 1001. 

Table  No.  5  exhibits  statement  of  contracts  for  the  improve- 
ment of  public  highways  completed  and  settled  during  the  fiscal 
year,  engineer's  preliminary  estimate,  engineers  estimate  at 
oontn\ot  prices,  and  final  account. 

Tjible  No.  6  exhibits  water  record  of  Cayuga  and  Cross  lakes 
and  Seneca  River,  taken  tri-annually. 

NAVIGATION. 

Navisration  during  the  fiscal  yvar  has  been  interrupted  but 
oniv  from  break  in  the  canal,  whirh  occurred  November  26,  19<h'; 
i\>mnu»iu\Hl  rertlling  the  long  K*vrl  on  December  first  and  com- 
pletixl  filling  rVveniKr  fotirth.  This  break  occurred  so  near  the 
close  of  navijiation  that  no  largo  nninber  of  boats  moving  east 
was  dt'.avttl,  and  those  suov\tili-il  in  rH-aih:n<r  their  destinatio:; 
tH'fv^re  the  f.r.al  closing  of  tliO  ranal. 

OKDINAKV  KKPAIRS, 

T':..s  d*  >«r::r.'  r.:  ::i  a^  .x»:\ia:.vv  w::h  jo»t:>:  ns  of  chap:er  3;>>. 
I^\^s  of  lv*4.  is  a.u.tv^  sr.V;-^-:  to  t:;\y.  f:o:u  the  Superintendent 
of  r  :!■  :^  W.  rks.  *•  \^  :.t  :.•  \>  r  the  >•  rv:.>->  of  an  engln^^r^r  are  re- 
q:;:r\i  v.>  z  •*.:.y  j-  ::*.■  n  of  :V.r  i,\r.,i's  un^iv:  *  ing  repairs,  or 
v.>;n  ary  i.r.s::::.:;  —  ^r  iv.;;:\  vt  ::>.  n:  m-rk.*'  Tbe  w*  rk  pt-r* 
^  ''^"•>i  *T  :':.  s  d-  ;s»:::v.* :::  ;:r..:tr  o:\M:.,i:y  :^  rviirs  :::  c^-aaplianc- 
:>-  :>  To:y  ir..:^  r:a:.:  ai.v!  .:.:::r  tx>r.>;ve  bat  cannot 
•*.:  ;«^  AT  it:  :':.;>  rt  :v  tt,  I-  .r.c  .vf  >.:.h  vV.vt  r?  f.-^  rsttire  a  rectpitu- 
h:..*  >- re  m:'.:"i  :v\-r  t  v-  :v.-:,h  ©^t^it-  tv"*  l*t^  -f  any  prictica' 
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EXTRAORDINARY  REPAIRS. 

Under  the  above  head  is  classed  all  work  done  under  special 
laws,  whether  by  the  forces  of  the  Superintendent  of  Public 
Works  or  by  contract. 

The  following  is  a  brief  description  of  work  performed  under 
contract,  under  the  immediate  supervision  of  this  department 
during  the  fiscal  year.      (See  Table  No.  2.     Contracts  in  force.) 


Guard  Lock  and  Gates  at  Seneca  Lake  Outlet. 

John  R.  Y.  Cragie  and  Stephen  Maggio,  contractors. 

Act,  chapter  680,  Laws  of  1000. 

Appropriation,  |97,000. 

This  act  provides  "for  building  a  guard  lock  with  retaining 
works  and  waste-wiere,  in  Cayuga  and  Seneca  canal  and  Seneca 
river,  for  the  purpose  of  maintaining  and  regulating  the  waters 
of  Seneca  lake."  Work  was  let  September  12, 1900.  Amount  of 
bid  f66,573.  For  description  of  the  structure,  see  my  report  of 
last  year.  Owing  to  the  failure  of  the  contractors  to  properly 
proceed  with  the  work,  the  sureties  took  possession  and  are 
prosecuting  the  work  through  Messrs.  Bradley  &  Company  of 
Fulton,  N.  Y. 

At  the  close  of  the  fiscal  year  the  guard  lock  is  substantially 
completed,  leaving  to  be  constructed  the  retaining  works  and  the 
southwest  abutment. 

Anticipating  possible  claims  for  damages  to  property  above 
the  guard  lock  and  around  Seneca  lake,  levels  have'  been  taken 
daily  above,  at,  and  below  the  guard  lock  at  fixed  points  to  de- 
termine the  effect  of  coffer  dams  upon  the  surface  of  the  river 
and  lake.  These  records  will  be  authenticated  and  preserved 
for  future  reference  in  case  the  State  has  to  defend  claims  for 
damages.  These  levels  should  be  continued  certainly  weekly, 
for  at  least  one  year  after  the  work  is  completed  and  coffer  dams 
removed. 
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Bridge  Over  Seneca  River,  Near  Rumsey  Street,  Seneca 

Falls,  N.  Y. 

American  Bridge  CompanT,  contractors. 

Act,  chapter  224,  Laws  of  1898. 

Act,  chapter  398,  Laws  of  1900. 

Appropriation  |8,000. 

Work  was  let  August  28, 1900. 

Amount  of  bid,  f  6,684. 

This  work  was  described  in  my  report  of  last  year.  The  sub- 
structure is  complete,  and  the  superstructure  is  in  process  of 
erection,  and  will  without  doubt  be  completed  by  December  1, 
next. 

Lift  Bridge  at  Schuyler  Street,  TJtica,  N.  Y. 

Havana  Bridge  Works,  contractors. 

Act,  chapter  427,  Laws  of  1898. 

Act,  chapter  417,  Laws  of  1900. 

Appropriation,  tl8,000. 

This  bridge  is  constructed  on  line  of  Schuyler  street,  in  the 
city  of  Utica,  directly  over  lock  No.  46,  to  take  place  of  a  swing 
bridge  just  above  the  lock. 

The  work  is  substantially  completed,  and  final  account  will 
60on  be  rendered. 


Lift  Bridge  at  Catherine  and  Almond  Streets, 

Syracuse,  N.  Y. 

« 

Havana  Bridge  Works,  contractors. 

Act,  chapter  424.  I^iws  of  1898. 

Act,  chapter  547,  Laws  of  1900. 

Appropriation  by  State,  ?11,500;  a  like  sum  appropriated  by 
the  city  of  Syracuse. 

This  structure  is  erected  in  place  of  an  overhead  Whipple  cast 
iron  truss  bridge,  which  had  approaches  too  steep  for  practical 
use,  and  i^  nearly  completed. 
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Lift  Bridge  at  Washington  Street,  Utica,  N.  T. 

Havana  Bridge  Works,  contractors. 

Act,  chapter  397,  Laws  of  1898. 

Act,  chapter  402,  Laws  of  1900. 

Act,  chapter  537,  Laws  of  1900. 

Appropriation,  118,000  by  the  State  and  |5,000,  by  the  city  of 
Utica.  This  structure  is  erected  in  place  of  a  Whipple  cast  iron 
arch  truss  bridge,  which  had  outworn  its  safety  and  usefulness. 

A  final  account  will  soon  be  rendered. 

Excavating  and  Deepening  the  Harbor  and  Channel,  and  the 
Entrance  at  the  Foot  op  Canandaigua  Lake. 

William  H.  Welch,  contractor. 
Act,  chapter  218,  Laws  of  1900. 
Appropriation,  f  10,000. 

This  contract  provides  for  excavating  a  proper  channel  and 
harbor  at  the  foot  of  Canandaigua  lake. 
There  has  been  no  work  done  under  this  contract. 

Bridge  Over  Black  River  at  Pratts  Landing,  Between  Towns 

OP  Turin  and  Greig,  Lewis  County. 

American  Bridge  Company,  contractors. 

Act,  chapter  670,  Laws  of  1900. 

Act,  chapter  645,  Laws  of  1901. 

Appropriation,  |19,000. 

This  bridge  will  have  one  fixed  span  of  112  feet  in  the  clear 
and  one  swing  126  feet  long,  constructed  upon  the  modern  lines 
of  steel  and  iron,  and  will  be  of  immense  service  to  the  people 
of  Lewis  county. 

This  work  is  in  progress  of  erection  and  should  be  completed 
in  three  months. 

Constructing  and  Extending  Tow  Path  at  Geneva,  N.  T. 

A.  F.  Chapman  &  Co.,  contractors. 
Act,  chapter  662,  Laws  of  1900. 
Appropriation,  (45,000. 
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The  work  included  in  this  contract  consists  of  constructing 
a  pile  and  timber  dock  about  1,600  lineal  feet  in  length  across 
the  foot  of  Seneca  lake,  in  the  city  of  Geneva. 

The  work  is  nearly  completed  and  a  final  account  will  be 
rendered  verv  soon. 

CONTRACTS  COMPLETED  AND  SETTLED  (see  Table  No.  3.) 

Bridges  Across  Seneca  and  Canandaigua  Rivers,  Near 

Montezuma,  N.  Y. 

Henry  Tosh,  contractor. 

Act,  chapter  224,  Laws  of  1900. 

Appropriation,  |8,000. 

Final  account,  f7,206.05. 

These  bridges  are  constructed  of  wood  and  cannot  be  classed 
as  durable  structures,  but  if  a  close  computation  is  entered  into 
it  would  be  found  that  the  bridges  may  be  renewed  every  ten 
years  upon  the  present  plan  at  much  less  cost  than  the  interest 
of  cost  of  a  substantial  steel  structure  at  4  per  cent. 

Lift  Bridge  at  Peterboro  Street,  Canastota,  N.  Y. 

Havana  Bridge  Works,  contractors. 

Act,  chapter  626,  Laws  of  1808. 

Act,  chapter  417,  Laws  of  1900. 

Appropriation,  |18,000. 

Final  account,  |15,9:33.08. 

This  bridge  crosses  the  Erie  canal  at  the  principal  street  in 
Canastota,  is  a  steel  structure  upon  a  well  matured  plan,  and 
answers  the  requirements  of  the  people  who  have  long  been  dis- 
satisfied with  the  old  Whipple  cast  iron  arch  overhead  bridge 
with  its  steep  approaches. 

Bridge  at  South  George  Street,  Rome,  N.  Y. 

Owego  Bridge  Company,  contractors. 
Act  chapter  62o,  I>aws  of  1808. 
Act,  chapter  572,  Laws  of  1800. 
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Act,  chapter  417,  Laws  of  1900. 

Act,  chapter  454,  Laws  of  1900. 

Appropriation,  f  18,000. 

Final  account,  |;il,G31.79. 

This  is  a  fixed  bridge  of  steel  construction  over  the  Erie 
<anal,  having  one  roadway  20  feet  wide  and  two  sidewalks  each 
0  feet  in  width  upon  stone  abutments. 

Foreman  Streetf  Bridge  at  Cazenovia,  N.  Y. 

John  Kelley  &  Co.,  contractors. 

Act,  chapter  437,  Laws  of  1900. 

Appropriation,  |15,000. 

Final  account,  #7,073.2  L 

This  is  a  steel  bridge  with  brick  paved  floor  upon  new  stone 
abutments,  over  the  outlet  of  Cazenovia  lake  at  Foreman  street. 
This  structure  is  very  complete  and  takes  the  place  of  a  very 
narrow  and  inadequate  crossing  for  a  street  and  village  of  so 
much  importance. 

Repairing  Abutment,  etc.,  to  Liberty  Street  Bridge  at  Penn 

Yan,  N.  Y. 

John  R.  Briggs,  contractor. 

Act,  chapter  455,  Laws  of  1900. 

Appropriation,  $4,500. 

Final  account,  $3,315.21. 

The  old  abutment  w^as  found  to  be  insecure  and  could  not  be 
safely  repaired  by  reinforcing  with  concrete  as  at  first  pro- 
posed, but  was  entirely  removed  and  a  concrete  abutment  was 
constructed  upon  pile  foundation,  which  makes  the  structure 
safe  for  use,  but  the  retaining  walls  upon  either  side  of  the 
approach  are  in  bad  condition  and  must  be  rebuilt,  for  which 
chapter  681,  Laws  of  1901,  provides  an  appropriation,  and  plans 
and  estimate  of  cost  have  been  made  and  the  work  is  advertised 
to  be  put  under  contract. 
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Repairing  Tow  Path  Bridge  at  Three  River  Point,  N.  Y. 

John  Kelley  &  Co.,  contractors. 
Act,  chapter  445,  Laws  of  1900. 
Appropriation,  f  10,000. 

Final  account,  |2,193.49. 

« 

The  repair  of  this  bridge  was  done  by  contract,  leaving  other 
work,  provided  for  in  the  appropriation  of  f  10,000,  to  be  done 
by  the  Superintendent  of  Public  Works. 

The  work  under  this  contract  consisted  chiefly  in  reinforcing 
the  piers  which  had  settled  and  decayed  so  as  to  render  the 
structure  unsafe  for  passage  of  towing  teams. 

In  addition  to  work  on  the  piers,  the  timber  in  superstructure 
that  was  found  decaved  was  removed  and  new  substituted,  and 
the  entire  bridge  thoroughly  repainted.  This  structure  will  he 
sufficient  for  canal  purposes  for  several  years. 

Repairing  Wells  Brook  Aqueduc?t,  Black  River  Canal. 

Wilkes  D.  Dodge,  contractor. 

Act,  chapter  311,  Laws  of  1900. 

Final  account,  f2,935.31. 

Work  under  this  contract  consisted  principally  of  removing 
one  pier  which  had  become  unsafe  from  settling  of  the  founda- 
tion, and  constructing  a  new  cut-stone  pier  of  Sugar  River  stone 
upon  a  pile  foundation,  and  excavating  in  rear  of  one  abutment 
and  refilling  with  concrete  to  prevent  leaking  from  the  prism 
into  the  brook. 

Rebuilding  Pitchers  Waste-Weir,  Black  River  Canal. 

Wilkes  D.  Dodge,  contractor. 

Act,  chapter  311,  Laws  of  1900. 

Final  account,  f  1,510.84. 

This  contract  provides  for  rebuilding  Pitcher's  waste-weir  on 
the  Black  River  canal  feeder  near  Boonville,  the  old  structure 
having  completely  collapsed. 

The  new  structure  is  of  cut  stone  from  Sugar  River,  and  is 
substantial  in  all  respects. 
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IMPROVEMENT  OF  PUBLIC  HIGHWAYS. 

Chapter  115,  Laws  of  1898. 
Chapter  569,  Laws  of  1900. 

Contracts  in  force  at  the  close  of  the  fiscal  year. 

(See  Table  No.  4.) 

CUYLBR    BOAD. 

Petition  No.  93.     Road  No.  40. 

This  is  a  portion  of  old  Homer  and  Sherburne  turnpike,  and 
extends  through  the  unincorporated  village  of  Truxton,  Cort- 
land county,  0.45  miles  in  length. 

The  work  of  constructing  this  road  was  placed  under  contract 
July  16,  1901,  to  the  town  board  of  Truxton,  and  at  the  close 
of  the  fiscal  year  is  so  far  advanced  that  its  completion  this 
fall  is  assured. 

Chenango  Bivbb  Boad. 

Petition  No.  134.     Boad  No.  47. 

This  highway  extends  from  the  city  limits  ofi  Binghamton, 
N.  Y.,  to  a  point  where  the  division  line  between  the  towns  of 
Chenango  and  Dickinson  intersects  the  highway,  on  the  west 
side  of  the  Chenango  Biver,  a  distance  of  about  1.75  miles. 

The  contract  for  construction  of  this  road  was  let  August 
12, 1901,  to  Chambers  &  Casey,  and  the  work  is  being  earnestly 
prosecuted,  and  without  doubt  will  be  completed  before  the 
close  of  the  season  this  fall. 

CONTBACTS  COMPLETED  AND  SETTLED  DUBING  THE 

FISCAL  YEAB. 

(See  Table  No.  5.) 

Sauquoit  Creek  Boad. 

Petition  No.  91.     Boad  No.  21. 

This  road  extends  from  the  westerly  line  of  the  city  of  Utica 
west  to  Sauquoit  Creek,  in  the  town  of  Whitestown,  Oneida 
county. 

The  work  is  completed  and  contract  settled. 
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Cortland  Street  Road. 

IVtition  No.  11.     Road  No.  8. 

This  road  extends  from  Candee's  Hotel  at  Onondaga  Valley  to 
l>orwin'8  Spring  Brook,  a  distance  of  1.20  miles. 
,  The  work  under  this  contract  was  nearly  completed  last  fall 
before  work  was  suspt^nded  on  account  of  cold  weather,  and  as 
^oon  as  suitable  weather  came  last  spring  the  work  remaining 
t«>  be  done  was  completed  and  contract  settled. 

The  completed  roads  have  been  examined  from  time  to  time, 
and  thus  far  all  have  sustained  the  travel  without  much  change, 
yet  some  work  should  be  done  next  spring  on  maintenance 
account  in  order  to  prevent  rutting,  and  in  cleaning  ditches  and 
j:radiug  the  shoulders. 

SURVEYS. 

In  addition  to  surveys  made  prior  to  September  30,  1900,  and 
ro|x»rttHi  in  my  last  annual  re|H>rt,  the  following  roads  have 
I'tvn  surveyed  during  the  present  fiscal  year. 

Oneida  County,  N,  Y. 

Petition  Vo.  113.  Ilanulton  Brid^ie  road  extends  '*  from  Ham- 
i.ion  bridsre  over  Oucida  Crm-k  at  Out-ida  and  Madison  counties: 
T'lonce  northerlv  to  Kin^rslev  Four  Corners;  thence  northerlv 
;:ui  wosirrlv  to  Mud  (^nvk  bridge ;  thtiuv  northerlv  and  west- 
» r!y  in  the  town  of  Verona/'     Distanee,  1.2t>  miles. 

/*•  r  :',*'•!  V»t.  n  i.  Sf-utta  turnpike  extt-mis  "from  five-eighths 
*  :  a  nr.l«'  i-ast  ^»f  W-rniai  villa^it*  lo  ft>ur  corners  at  M.  E. 
«  V.r.rvh  in  Vt-rnon."     l>istan»v.  aN>ui  -JHi  ir.iKs. 

Oni«n:»a«;a  Oovnty.  N,  Y. 
/Vr:'j"-i  \-.».  l<i.  FaV'ius  and  ApuMa  r^ad.  second  sectiA.in. 
*  R- ;:"v.i::-^  a:  il.»-  ta>:  iiul  of  s^i  vi«ni  No.  I,  at  station  No.  1*»2. 
'  :  :!>/  S:a:»*  K:.,:.:>-  r*s  stir\t  v,  tl.vn*^-  tasT»r!v  ui^>n  the  line  of 
>.;.d  s.'.rv.-y  aS  v.:  4.rH»»  f»--:  t..  :l.r  ;i;:er><-« :;.  n  of  the  prop<^M?ti 
:.- w  \  :.-  i.f  r»'a.'.  u.-l.  ::..•  r^'.ui  I-.iL:.::  fro:.;  A-t«-:':a  station  lo 
F  .':  ">  \  '  .i^- ."*     l»>:a:;. ^•,  mv#4  u   '..-i. 

B..-  >VE  CiNTv.  N.  Y. 
t*  >  .*.  :.\i   -.v,-:  r^:*.     r:..  rar.^o  K.\-r  rwid,  ••extends 
.  ^.:t  V;:..  :s  of  B  r.,;l.a:v.:t.ri  nor:l>  r'y  to  a  point  about 


w>  ^^. 
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325  feet  northerly  from  the  intersection  of  the  towns  of  Che- 
nango and  Dickinson."  ^ 

The  construction  of  this  road  is  in  progress  and  is  about  one- 
fourth  completed.     Distanoe,  1.75  miles. 

Petition  No.  160.  Fenton  road,  "extends  from  dividing  line 
between  the  towns  of  Dickinson  and  Fenton  northerly  to 
Chenango  canal  tow-path  in  the  town  of  Fenton."  Distance, 
2.17  miles. 

Petition  No.  200.  Park  Bridge  road,  "extends  from  Bing- 
hamton  easterly  on  north  side  of  the  Susquehanna  River  to  Park 
Bridge."    Distance,  2.04  miles. 

Petition  No.  149.  Extension  of  Town  Line  road,  "  extends 
from  a  point  325  feet  northerly  of  the  dividing  line  between  the 
towns  of  Chenango  and  Dickinson  to  a  point  about  two  miles 
northerly."    Distance,  1.97  miles. 

Petition  No.  148.  Lestershire  road,  "  extends  from  west  line 
of  the  village  of  Lestershire  to  a  point  where  road  leading  to  the 
Erie  railroad  station  intersects."    Distance,  2.96  miles. 

Cortland  County,  N.  Y. 
Petition  No.  161.    Blodgett's  Mills  road,  "  extends  from  east 
line  of  the  city  of  Cortland  to  the  lands  of  the  S.  B.  &  N.  Y.  B.  B. 
Company."    Distance,  0.75  miles. 

Tompkins  County,  N.  Y. 
Petition  No.  I4I.    Catskill     turnpike,    "  extends    from    the 
eastern  limits  of  th^  city  of  Ithaca  to  easterly  bounds  of  Ithaca 
Township."    Distance,  1.87  miles. 

St.  Lawrence  County,  N.  Y. 

Petition  No.  151.  Childwold  Park  and  Tupper  Lake  road,  "  ex- 
tends from  the  Adirondack  and  St.  Lawrence  railroad  station  at 
Childwold  Park  station  to  junction  of  road  from  Tupper  Lake 
to  Childwold,  and  the  Tupper  Lake  road  along  Lake  Massa- 
wepie."    Distance,  5.89  miles. 

Maps,  plans,  estimates  and  specifications  for  all  of  the  fore- 
going roads  are  in  a  good  state  of  forwardness,  and  all  will  be 
completed  in  time  to  present  to  the  proper  boards  of  supervisors 
at  the  annual  sessions  in  November,  1901. 
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RECAPITULATION  OF  WORK  DONE  ON  ROADS  TO 
'  SEPTEMBER  30,  1901. 

The  following  table  has  been  prepared  which  shows  counties 
in  the  Middle  Division. 

Miles  under  contract  during  the  year  ending  September  30, 
1900. 

Miles  of  plans  and  estimates  completed  prior  to  September  30, 
1901. 

Miles  of  plans  and  estimates  completed  during  the  year  end- 
ing September  30,  1901. 

Miles  of  surveys  made  during  the  year  ending  September  30, 
ISOl. 

Miles  of  contracts  completed  prior  to  September  30,  1900. 

Miles  of  contracts  completed  prior  to  September  30,  1901. 

Miles  of  contracts  completed  during  the  year  ending  Septem- 
ber 30,  1901. 

JRecapitulation  of  Work  Done  to  Sepiemher  30, 1901. 
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IN  CONCLUSION. 

While  the  working  force  in  this  department  the  past  year  has 
been  limited  to  actual  necessities,  varying  considerably  from 
time  to  time,  the  work  in  the  field  and  office  has  been  kept  under 
close  supervision  and  only  euch  persons  employed  as  would  ren- 
der competent  and  efficient  service,  and  it  gives  your  Division 
Engineer  great  pleasure  to  thank  the  State  Engineer  and  Sur- 
veyor, and  his  Deputy  Wm.  Pierson  Judson  for  uniform  courtesy 
and  assistance  in  the  discharge  of  his  duty,  and  to  Resident  En- 
gineer Henry  C.  Allen,  and  First  Assistant  Engineer  Guy  Moul- 
ton,  as  well  as  every  subordinate  member  of  the  force  for  their 
faithful  attention  to  the  business  of  the  department,  as  well  as 
their  uniform  courtesy  and  good  feeling  towards  each  other  in 
their  daily  intercourse. 

Very  respectfully  submitted, 

W.  H.  H.  GERE, 
Division  Engmeer. 


256 


Bbport  of  State  Engineer. 


TABLE  No.  1. 

Statement  Showing  the   Names,   Eank  and  Compensation  of 
Engineers  Employed  on  the  Middle  Division  of  the  New 
York  State  Canals,  Together  with  the  Incidental  Expenses 
SOR  THE  Fiscal  Year  Ending  September  30,  1901. 

Ordinary  Repairs,  Erie  Canal. 

(Chapter  418,  Laws  1900.) 


NAME. 


Riink. 


1^ 


Rate  of 
ooaBpenea- 

tlOD. 


W.  H.  H.Gere Division eoKineer.... 

Heory  C  Allen... Reetdeat  engineer... 

FcMik  B.  Cba|»man Contiaeotial  clerk  ... 

Gu>-  Moultitn Fiiftt  a»8*t  encineer. 

D.  E    Wbufoni AMistant  enj^ioeer  .. 

Noble  E.  Whiiford.......  As^iMant  eniemeer  .. 

Frni  W.  Sarr..... A»8i«tant  engineer  .. 

E.  J.  BejTT    Leveler  

Fred  J.  Warner Lereler 

L.  K.  Deverdoif Koduaa 

l«eorsr»  H.  Thomas. ......  Ri^dman 

G«or^  H.  Thoni.is.......  Thamuian 

Howard  C  Lyoa ChAiuman 

Howard  Crounse rhAiniuaa 

C  H.  UattiMn I'baioman 

Jeaane  M.  c^ippen.......  Tracer. 


MO 
67 

3 
9 

• 

10 
»» 

» 

» 

1 

74 

2U 

IC 
151 


f1,000peryr. 
2.400  per  yr. 

5  CO  per  dav 

6  0<J  per  da  V 
5  OC  per  day 
5  iXl  per  day 
5  CK)  per  d^y^ 
4  50  p^r  day' 

4  SO  per  day 
3  50  per  d/v 

5  50  pt»r  diV 
3  00  )>f  r  day 
3  00  per  day 
3  00  j>er  d*y 
3  OC  per  day, 
2  i^  per  day 


Salary. 

Trarel. 

Total. 

♦l.3f  0  00 

$158  43 

fl.SOft  42 

204  69 

14  iM 

219  5:> 

l.^oo  00 

1,500  C^.» 

402  CO 

8«  98 

4»<  »S 

15  Ov 

13  77 

28  1 1 

45  00 

25  99 

70  dJ 

3-^  a» 

10  4:{ 

45  43 

45  0l> 

15  64 

60  64 

9  \>: 

8  7i 

17  7^. 

31  54 

5i2 

36  72 

31  50 

31  50 

5   M) 

3  C-. 

1*1  \K 

2*2  CO 

Ul  00 

612  OC 

30  (» 

1  3> 

31  3? 

302  00 

30i  00 

$5,209  C9 

Ijibor $3i  » 

I  :\*ry -..  37  25 

S;»tvV^^rv  mod  v^iatm^ — 15J  11 

V.i^l  jicd '.'^hj . .-.-- ...  197  34 


l>  . ;  v^re  ard  leV^rapa 
^ :<k c .'.aiKvua . . 


Total 


45  99 

229  43 

<f7 


1347  19 


JS 


0*"if{M*i»'y  Rkmu's,  Ostcojo  Canal. 

•  Ciar««  4  *^  Law*  I4,w.» 


..  «        Rite  of 

y.vyr                      R^ak. 

.r  ;      <w  ..T^si*- 

SaZiry. 

Trar«:. 

TeteL 

z 

^"*   H   H  f-wv >'«-*r-c  er£*s«ec 

...    91  v.;  r*T  TT 

«5»  » 

•S35  X 

Kfi-'    .*    A    #a K--*  -Ta:  e.i--<^*c   . 

...     ^  *x  ?*-  ^- 

•   •  < 

»;  ?o> 

9  5? 

^-  >t  V*ti  :#a  ...... ?';r».T  a>*  ;  ♦ecs^w- 

4    •  »•;  '-*«  cay 

14  .V 

3  ili 

27  ac 

1  •■*"▼   ^. 


:a:  r 


«  r 
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Ordinary  Repairs,  BUick  River  Canal. 

(Chapter  418,  Laws  1900.) 


KAMB. 


W.  H.  H.  Gere. 
HenrrC.  Alien 
Fred  w.  Sarr .. 
C.  H.  Mattiaoo. 


Bank. 


Division  enftineer  . . . 
Resident  engineer  . . . 
Assistant  engineer  . . 
Chainman 


I- 

9 
'A 


Rate  of 
compensa- 
tion. 


$3,000  per  yr. 
2,400  per  vr. 
6  00  perany 
8  00  per  day 


Salary. 


$175  00 

22  22 

20  00 

6  00 


Travel. 


$8  85 
16  70 


Ineidental  Sxpennt, 

Labor $2  60 

Misoellaneons 2  70 


Total. 


Total 


$175  00 

81  07 

88  70 

6  00 


$248  77 


5  20 


$253  07 


Ordmary  Repairs,  Cayuga  amd  Seneca  Canal. 

(Chapter  418.  Laws  1000.) 


KAME. 

Rank. 

O 

•  •  •  ■ 

Rate  of 

compensa- 

tlon. 

Salary. 

• 

Travel. 

Total. 

"W.  H.  H.  (rere.... 

Division  engineer... 

$3,000  per  yr. 

$446  00 

$3  88 

$448  88 

Ewtraordmary  Repairs  and  Improvements,  Richmond  Aqueduct 

(Chapter  811,  Laws  1900.) 


NAME. 

1 

Bank. 

■  ■  •  ■ 

1 

Rate  of 

oompensa* 

tion. 

Salary. 

Travel 

• 

Total. 

Henrv  C.  Allen  .......... 

Resident  engineer . . . 
Laveler .............. 

$2,400  per  yr. 
4  60  per  day 

$10  08 
4  50 

1 

$3  16 

802 

$19  18 

7  52 

Fred  J.  Warner.. ........ 

Labor 

Ifuid4ntal  E2 

I^MUSf. 

$2  00 

200 

18  62 

35 

$26  7(^ 

Livery.  «.....*.. 

• 

Statiinierv  and  nsintinff . . . 

Miscellaneoas ............ 

22  8T 

«M      Of 

Total 

$49  67 

m 

17 
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Extraardituiry  Repairs  and  ImprovementSy  Fence  Around  Oeddes 

Basin. 

(Chapter  S47.  Laws  liOl.) 


STAMB. 

Bask. 

m 

a-o 

0 

2; 

*  •  •  • 

4 

Bate  of 

tion. 

Salaxy. 

Trarel. 

Total. 

Henry  C.  Allen 

C.H.  Mattiaon 

Total 

i 

Resident  engineer... 
dialnnan 

62,400  peryr. 
S  60  per  day. 

6»63 
IS  00 

60  90 

9160 

IS  m 

$41  83 

Extraordinary  Repairs  and  ImprovementSy  Repairing  Wells  Brook 

Aqueduct. 

(Chapter  311.  Laws  1000.) 


NAME. 


Hennr  C.  Allen . 
Gay  Moal^»n.... 
Fred  W.  Sarr  ... 
L.  K.  De  vendor f 
Howard  Cronnse 
C.  H.  Hattison.. 


Bank. 


Resident  engineer... 
First  ass*t  engineer. 
Assistant  en^eer.. 

Rodman 

Chainman 

Chalnman 


o 

g  ^    compensa- 


Rate  of 


tion. 


53 
8 
2 
2 


■( 

.162,400  per  tt. 
0.  6  00  per  day 
5  00  per  day 
3  50  per  day 
3  00  per  day 
8  00  per  da3* 


Salary. 

646  51 

54  00 

265  00 

10  50 

600 

600 

Travel . 


$•12 

806 

SI  03 

60 


Incidental  Expenses. 

Labor $11  OO 

Lirery S3  50 

Stationary  and  printing 68  68 

Postage 80 

Telephone  and  telegraph 75 


Hiscellaneons . 


Total. 


8  09 


TotaL 


$55  63 

6S  06 

286  03 

11  00 

600 

6  00 


$426  74 


148  23 
$569  06 
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Extraordinary  Repairs  and  Improvements^  Rebuildmg  Pitcher's 

Waste-iceir. 

(Chapter  811,  Laws  1900.) 


NAME. 

Bank. 

e 

*""8 

28 

28 

2 

Bate  of 
compensa- 
tion. 

Salary. 

TraTel. 

Total. 

Henry  C.  Allen  .......... 

Beaident  engineer . . . 
First  ass't  engineer . 
Assistant  enipueer . . 

Rodman 

Ohainman ..... 

$2,400  per  yr. 
6  00  per  day 
6  00  per  day 
8  50  per  day 
8  00  per  day 

$28  10 
48  00 

110  00 

96  00 

600 

$10  71 

18  97 

8  26 

8  11 

$88  81 
61  97 

Guy  Monlton 

Fred  W.Sarr 

L.  K.  DeTendorf ......... 

•  118  26 
106  11 

Howard  Cronnse 

6  00 

Labor 

IneidenUU  Bxpt 

VIM*. 

$8  85 
600 

42  75 
2  01 

10  86 

$826  15 

Livery 

Stationery  and  nrintine. . . 

Telephone  and  telegraph. 

• 

67  97 

Total 

$894  12 

Extraordinary  Repairs  and  Im^provements,  Improving  Locks,  Black 

River  Canal. 

(Chapter  811,  Laws  1900.) 


NAME. ' 

Bank. 

o 

a 
525 

Bate  of 
compensa- 
tion. 

Salary. 

Travel. 

Total. 

W.  H.  H.  Grere 

Division  encioeer .... 

$8,000  per  yr. 
2,400  per  yr. 
8  50  per  day 
3  00  per  day 
8  00  per  d^y 
8  00  per  day 

$50  00 
80  77 
14  00 
48  00 
75  00 
39  00 

"'$rs 

$50  00 

Henrv  C.  Allen. .......... 

Besident  eninneer  . . . 

80  77 

L  £.  Dermdorf 

Rodman  ............. 

4 
16 
25 
13 

14  00 

Howard  U.  Lvon.. ....... 

Chainman 

49  84 

Howard  Cronnse  .,...••.. 

Chainman 

75  00 

C.  H.  Mattison 

OhAiniDan  ........... 

89  00 

Incidental  Expenses. 
Miscellaneous... 

$258  61 
9  50 

Total 

$268  11 
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Ewtraofdiiuiry  Bepa^ra  and  Iniprovemervts,  Repairs  to  Adirondack 
Reservoirs  and  Roads.    Inserting  Pipes  at  South  Lake. 

(Chapter  847,  Laws  1901.) 


KAMl^. 


Hanryp.  AUwi.., 

Frad  w.  Sarr 

Prwl  J.  Wafrnar. 
L.  K.  Davendorf. 


Rank. 


Raaidant  eDfrinear.. . 
AtsistaDt  enjclneer.. 

Laveler 

Rodman •••. 


C.  a.  MatUaon Chainmaa 


t 


19 

83 

1 

8 


Rata  of 

companaa- 

tion. 


$2,400  per  yr. 
5  00  per  day 
4  60  per  day 
8  BO  per  day 
8  00  per  day 


Salary. 


122  81 
95  00 

148  50 

850 

S4  00 


Travel. 


$8  10 

26  10 
43  58 


IfMidanlot  Bxp«n$ei, 

LtvarT t24  00 

Talepnona  and  talaffraph 85 

UlaceUaaaoaa 170 


a 

Taui. 


Total. 


$30  01 

121  10 

192  02 

3  50 

2«  00 


$371  63 


27  55 


Improving  Harbory  Canandaigua  Lake. 

(Chapter  21S,  Lava  1900.) 


NAME. 


Rank. 


»     I 


Hwurr  C  A**#« RMua^nt  ^v^a^^r. 

K  C.  lV<v»: L»rAi\»uvAa 


t2L4«f  t**r  TT. 
14    4  K  per  day 


$15  » 
•  75 


$15  39 
«  75 


T44a: 


14 


Middle)  Division:  Bridges  and  Boad. 
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Bridges  at  Montezuma. 

(CbApter  224,  Laws  1900.) 


NAME. 


HenvT  C.  Allen 

Oay  Moolum....... 

Fred  W.Sarr 

Noble  B.  Wbitford. 
£.  J.  Berry 

B.  J.  Benr* 

Howard  u.  Lyon... 
Howard  Cioiuiae . . . 
George  H.  Thomas. 

C.  H.  MatUson 


Rank.  • 


Reaident  engineer... 
First  asa't  engineer. 
A  saistant  engineer. . . 
Assistant  engineer. . . 

Leveler 

Leveler 

Cbaiuman 

Chainman 

Chainman 

Chainman 


i 


ao 


1 
8 
8 
8 
48 
4 
2 
2 
4 


Bate  of 
compensa- 
tion. 


02,400  perrr. 
6  00  pet  day 
6  00  per  day 
6  00  per  day 
4  60  per  day 
2  25  per  day 
8  00  per  day 
8  00  per  day 
8  00  per  day 
8  00  per  day 


Salary. 


$80  20 

000 

15  00 

15  00 

86  00 

106  00 

12  00 

6  00 

600 

12  00 


Travel. 


$4  64 


7  67 


8  66 
464 


180 


Total. 


Ituidmtal  Bwpenaes. 

Labor..: .,.. 16  00 

Livery 1  60 

Postage 61 

Misoellaneoos 22  16 


Total. 


$84  74 

6  00 

22  57 

16  00 

44  65 

112  64 

12  00 

600 

796 

12  00 


$278M 


80  26 


$308  72 


Snperintendent  of  Publio  Works  psys  $2.25  per  day  for  inspection. 


For  Ccwtirmmg  ConstructUm  of  Neto  Road  on  Indian  Reservation, 

(Chapter  645,  Laws  of  1001.) 


NAME. 

Rank. 

II 

1 
1 

1 

t 

Rate  of 
compensa- 
tion. 

Salary. 

Travel. 

TotaL 

Out  Monlton. ............ 

• 

First  ass't  engineer. 
Rodman.  ...■«.•...>>  T 

$6  00  per  day 
8  50perday 
3  00  per  day 

$6  00 
860 
800 

$2  80 

$8  80 

Oeorge  H.  Thomas 

Howard  U.  Lvon 

8  60 

Chainman 

8  00 

« 

$14  80 

Ineidmital  Expentet, 

Labor $2  00 

Livery 6  00 

Total 


700 


$21  80 
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Brasher  Falls  Dam,  St.  Regis  River. 

(Chapter  646,  Lavs  1001.) 


NAHB. 

Rank. 

•    V   •   • 

6 
6 

Rate  of 
compensa- 
tion. 

■ 

Salary. 

Tray  el. 

Total. 

HrniTT  0.  Allen 

Resident  eofcineer ... 
Aaeistkttt  engineer. . . 
Rodman 

$2,400  per  yr. 
5  00  per  day 
8  50  per  day 

$6188 
80  00 
2100 

$1152 
IT  97 

$88  38 

TndW.SuT. 

li.  K. Devaidorf.......... 

47  97 
21  CO 

Tfibor........... 

Ineidental  Eapwnteg, 

$11  00 
2  50 
1  00 
845 

$132  35 

liivery  ................... 

f^tAtloDArT  ^im|  pHqUiic  .. 

If  tiiftll  AnttQw  ■  ,,.... 

17  85 

Total 

$190  30 

Washington  Street  Bridge,  Utica. 

(Chapter  307,  Laws  1898 ;  Chapter  402.  Laws  1800 ;  Chapter  537,  Laws  1900.) 


NAHB. 


Henrv C.Allen  .... 

Gay  Mualton 

Arthur  O'Brien  .... 

Fred  J.  Wajnier 

George  H.  Thomas. 


Resident  engineer  . . 
First  ass't  engineer . 
Assistant  engineer  . 

Leveler 

Chainman , 


1 

53 
25 
81 


Rate  of 
compensa- 
tion. 


$2,400  per  yr. 
6  00  per  day 
5  00  per  day 
4  50  per  day 
8  00  per  day 


Salary. 

Travel. 

$87  51 
600 
265  00 
112  50 
248  00 

$18  84 

1  58 

14  10 
18  00 

2  16 

Tou:. 


$86  15 
7  58 
278  10 
130  50 
245  16 


Jneidental  Expenus. 

Labor - $1  50 

Stationery  and  printing ,.  90 

Postage 1  00 

Telephone  and  telegraph 5  52 

Mlsoellaneoos —.•.....  7  82 


Total 


$748  49 


Middle  Division:  Bridges. 
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Schuyler  Street  Bridge,  Utica. 

(Chapter  427,  Laws  1888;  Chapter  417,  Laws  1800.) 


KAMB. 

Bank. 

f 

•  •  • 

5 

27 
na 

Rateot 

oompensa- 

tfon. 

Salary. 

Travel. 

Total. 

HenrrO.  AILvn. «.... 

Gay  Monlton........ 

Reeident  engineer... 
First  aaa't  engineer.. 
Aaaistant  engineer .. 

12,400  per  yr. 
6  00  per  day. 
6  OOperday. 

$81  77 

80  00 

186  00 

287  00 

12  00 

""ii'oo 

^     8682 

133  77 
80  00 

Arthur  O'Brien 

146  00 

Fred  J.  Waamer... 

888  82 

IncidenUU  Bxptn9$$. 

84  00 

1  80 

90 

268 

4  60 

$543  69 

Statioaery   and  printing. . 
Poirtaffft , . 

Telephone  and  telegraph  . 
Hiseellaneoua 

18  88 

Total 

$667  42 

1 

George  Street  Bridge,  Rome. 

* 

(Chapter  626,  Laws  1888;  Chapter  673,  Laws  1898;   Chapter  417,  Laws  1900;  Chapter  454, 

Laws  1000.) 


NAME. 


W.  H.H.Gere 

Henrv  0.  Allen .... 

Gay  Moalton 

Anhnr  O'Brien  .... 
Fred  J.  Wagner.... 
*Fred  J.  Wagner... 
L.  K.  Devendorf ... 
George  H.  Thomas. 
Howard  Cronnse... 
C.  H.  Mattlson 


Bank. 


Division  engineer. . . 
Resident  engineer.. 
First  ask't  engineer. 
Assintant  engineer. 

Leveler 

Leveler 

Rodman 

Chalnman 

Chainman 

Chainman 


e 
u 


3 
68 

9 
21 

4 
44 

4 

9 


Bate  of 
compensa- 
tion. 


$3,000 
2,400 
600 


6 

4 
2 


00 
60 
60 
8  50 
3  00 
3  00 
8  00 


per  yr. 
peryr. 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day! 
per  day 


Salary. 

$68  50 

100  46 
18  00 

290  00 

40  60 

60  00 

.     14  00 

13^.00 
12  00 
27  00 

Travel. 


$4  12 

84  12 
1  66 

70  92 
87  61 


1  08 


Stationery  and  printing.. 

Postage 

Telephone  and  telegraph. 
MLsoellaneoas 


Incidental  Exp«nse$. 


$61  65 

1  05 

4  66 

86  08 


Total 


Total. 


$66  «8 

184  67 
19  66 

860  82 
78  01 
60  00 
14  00 

183  08 
12  00 
27  00 


$896  76 


104  24 


$1,000  OO 


*Saperintendent  of  Poblio  Works  pays  $2  per  day  for  inspection . 
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Peterbaro  Street  Bridge^  Canustota. 

(Chapter  (BO,  Laws  1808.  and  Chapter  417,  Laws  1900.) 


NAHK. 

Kank. 

Number  of 
days. 

Bate  of 
ooaapenaa> 

Salaiy. 

TrmyeL 

ToUL 

W.  H.  H.  Oere.... 

DirJaioii  cnaineer.... 

.91,000  per  jr. 
4  50  per  day 

9»00 

30  00 

tlS  90 

Fred  tT.  Wainier.. ........ 

Leveler  ............. 

8 

914  90          M  00 

Poataffe  ..•.••■.•..•....  i-,,*« 

ImeidemUU  SspmueM. 

979  90 
3  O 

Total  ............. 

979  83 

'■" -.-—.....••.-. .-.-- 

Catherine  Street  BridgCy  Syracuse. 

(Chapter  424,  Lawa  1896,  and  Cliapter  547.  Laws  1900.) 


KAltS. 

Bank. 

n 

;: 

•  •  •  • 

1 

112 

79 

1 

Bate  of 

conpenaai- 

tien. 

Salary. 

Tmrel. 

ToiaL 

Henry  C.  AUen 

Resident  en«[ineer ... 
First  aaa't  engineer. . 
LeToIer ........ ...... 

92,400  per  TT. 
0  00  per  day 
4  90  per  day 
2  50  per  day 
8  €0  per  6tij 

91S88 

600 

304  00 

197  90 

800 

06 

915  88 

Gny  Ifmlton. ............ 

9  00 

E.  J.  Berrr 

594  20 

•  E.  J.  Bf»rry 

EjOTeler. ............. 

197  55 

Howard  U.LYon... ...... 

Chainnuui 

800 

Labor 

JiMidMitel  £a]N 

auci. 

92  00 

80 

119  96 

97sn 

Po#t«Ff^ 

MisceuaDeoos 

119  36 

Total 

9845  49 

*  Superintendent  of  Public  Works  pays  92  per  day  lor  inspection. 
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Foreman  Street  Bridge^  Cazenovia. 

(Chapter  4n,  Lavra  1900.) 


KAMB. 


W.  H.  H.  Gere... 
Henry  C.  Allen.. 

Gay  Moulton 

Fred.  J.  Wagner. 
L.  K.  Deyendorf . . 
Howard  Croonae. 


Sank. 


Dlrision  en/Elneer... 
Resident  engineer.. 
Flrsl  aas't  engineer. 

Leveler 

Rodman 

Chainman 


10 

120 

1 

6 


Sateoi 

oompensa- 

tfon. 

Salary. 

$3,000  per  jr. 
8.400  per  rr. 
6  00  per  day 
4  60  per  day 
8  50  per  day 
8  00  per  day 

$50  00 

108  04 

60  00 

18  00 

TrareL 


$8  50 
500 
628 

85  78 


Ineidental  JSxpenttt. 

Labor $10  00 

Stattonery  and  printing 60  55 

PoeUffe 88 

Telepnone  and  telegraph 8  01 

Miscellaneoas 18  45 


Total 


TotaL 


$58  50 

118  04 

652 

565  79 

8  50 

18  00 


$818  11 


08  89 


$911  00 


Completing  Bridge  at  Inlet,  Otiaco  Lake. 

(Chapter  887,  Laws  1900,  and  Chapter  417.  Laws  1900.) 


NAME. 

Bank. 

Number  of 
days 

Rate  of 
compensa- 
tion. 

Salary. 

Trayel. 

Total. 

^rr    m     C&«     ^X«      VVOfOa  AMM  •  ■   •  «  A  ■ 

Division  enfffneer.... 

$8,000  per  yr. 
8.400  per  yr. 
5  00  per  day 

K'flO  nAr  dm.v 

$50  00 
89  68 

85  00 
84  00 

"'ii'oo 

$50  00 

Henry  C.  Allen 

Resident  engineer... 
Confidential  olerk .... 

•  •  •  • 

5 
8 

80  68 

Frank  B.  Chapman 

Howard  Croonse.. ••..... 

85  00 
84  00 

w       "K— -   r—    — rf 

Lirery  .••......• 

Jncidrntal  Expe 

met. 

$5  00 
1  01 

$189  68 

Postage 

• 

A  81 

ToUl 

$186  24 
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Improving  LimesUme  Creek. 

(Chapter  410,  Laws  1900.) 


KAME. 

Rank. 

Cm 

e 
^» 

s-S 

9 

•  •  •  • 

•  •  •  • 

4 
2 

Rate  of 

conipensa- 

tfon. 

Salary. 

Travel. 

TotaL 

W.  H.  H.  G«re  ..•....••. 

Division  engineer  . . . 
Resident  engineer . . . 
First  ass't  engineer.. 
Ohainman  ..........t 

$3,000  per  yr. 
2,400  per  yr. 
6  00  per  day 
8  00  per  day 

$25  00 

61  11 

24  00 

0  00 

""io.'so 

1.90 

$23  00 

HflDrv  C.  Allen*. 

64  41 

Onv  Moalion  ■>...•...... 

2S  90 

Howard  Cnmns^ .  -  *  r . . « « t 

6  00 

Labor.. 

IneidenieU  Sxpenses. 

$6  00 
58 

$121  SI 

Postage • 

• 

■ 

6  58 

Total 

$127  89 

Repairing  WcUl  at  Skaneatelea, 

(Chapter  419,  Laws  1900.) 


NAME. 

Rank. 

3 
2 

1 

Rate  of 
'  compensa- 
tion. 

Salary. 

Travel. 

Total. 

6nv  Moolton.. ........... 

First  ass't  engineer . . 
Rodman ............. 

$6  00  per  day 
3  50  per  day 
8  00  per  day 

$18  00 
7  00 
a  00 

$3.46 

$23  46 

L.  K.  Devendorf. ......... 

7  QO 

Howard  U.  Lvon ......... 

Chatnman 

3  CO 

Incidental  Sxp«nte9. 
Labor - 

$33  46 

2  00 

Total 

$35  16 

Repairing  Sea  Walls,  Otcasco  Lake, 

(Chapter  419.  Laws  1900.) 


NAME. 

Rank. 

:       Number   of 
:             days. 

Rate  of 
compensa- 
tion. 

Salary. 

Travel, 

Total. 

Henry  C.  Allen 

Resident  engineer  . . . 

1 
$2,400  per  yr.<       «15  38 

$100 

$16  38 

MiDDLB  Division:  Canals. 
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FilUfig  in  North  Side  Cut  at  Sprmg  Street j  Syracuse. 

(Chapter  645,  Lawe  1801.) 


NAME. 

Bank. 

•8 

1^ 

•  •  •  • 

4 
2 

1 
1 

Rate  of 
compensa- 
tion. 

Salary. 

Travel. 

Total. 

Henry  C  Allen.... 

Reeident  engineer . . . 
First  as8*t  engineer.. 
Aaaiatant  engineer  .. 
Rodman 

12,400  per  yr. 
6  00  per  day 
6  00  per  day 
8  60  per  day 
8  00  per  day 

$14  82 

24  00 

10  00 

850 

800 

'"io'io 

•14  88 

Gut  Moalton ....•■■...«.. 

24  20 

Fred  W.Sarr 

10  00 

L.  K.  Devendorf ......... 

8  60 

Howard Cronnse  ........ 

8  00 

Intidtntal  Bxpmttt. 
Stationery  and  printing. 

•66  68 

ses 

Total 

•62  16 

Raising  Oswego  Demy  Oswego  River. 

(Chapter  646,  Laws  lOOl.) 


NAME. 


Henry  C.  Allen  .. 

Fred  W.Sarr 

L.  K.  Devendorf . 
Howard  U.  Lyon. 
Howard  Cronnse . 


Resident  engineer . 
Assistant  engineer 

Rodman 

Cbainman 

Chainman 


Rate  of 

oompensa- 

tion. 


•2,400  per  Tr. 
6  00  per  aay 
8  60  per  day 
8  00  per  day 
8  00  per  day 


Salary. 

•23  81 

10  00 

8  60 

800 

6  00 

TraTel. 


•8  80 


Incidental  Expenies. 

LiTery ; $i  00 

Stationery  and  printing 8  64 


Total 


Total. 


•26  61 

10  00 

8  60 

8  00 

6  00 


•19  11 


11'64 


•00  66 


Raising  High  Dan^  Oswego  River. 

(Chapter  645,  Laws  1001.) 


NAME. 

t 

Rank. 

"S 

■   •  •  w 

2 

2 

Rate  of 

oompensa- 

tion. 

Salary. 

TraTel. 

Total. 

Henrr C.  Allen.. ......... 

Resident  engineer . . . 
Rodman ............. 

•2,400  per  yr. 
3  60  per  day 
8  00  per  day 

•7  41 
700 
6  00 

_ 

•7  41 
7  00 

L.  K-  Pe^endorf. ........ 

Howard  Cronnse.. ...••*.. 

Chainman^. .......... 

6  00 

Incidentdl  Experuet, 
8tati<merT  and  printinir...... 

•20  41 
10  12 

Total , 

•30  53 
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Raising  Minetto  Dam,  Oswego  River. 

(Chapter  645,  Laws  1901 ) 


KAME. 

Rank. 

"3 

■  ■  •  • 

2 

8 

Rate  of 

compenaa- 

tion. 

Salary. 

Trayel. 

Total. 

H^Tify  0.  Allf^P  --..i....> 

Reaident  engineer... 
Rodman 

t2,i00  per  Tr. 
8  60  per  day 

B  00  Twir  dftr 

f7  41 
700 

fl  00 

•7  41 

li.  K.  DeTendorf . ......... 

7  00 

Howard  Croonae. .-....■. 

Cbainnian 

6  00 

' "  1           

$80  41 

Stationery  and  printing. 
Total 


Ineidental  JS»p0n$€9, 


12  09 


|S8  50 


For  Repairing  Bridge  over  Oneida  River  at  Three  River  Point. 

(Chapter  446.  Lawa  1900.) 


NAHE. 

Rank. 

S;d 

II 

0 

8 

1 

Rate  of 

oompenaa- 

don. 

Salary. 

Travel. 

Total. 

HenrvC.  Allen 

Ou V  lloolton 

Reaident  engineer.  . 
Firat  aaa't  engineer. 
Rodman 

$2,400  per  yr. 
6  00  per  day 
8  50  per  day 
8  00  per  day 

$88  40 

90  00 

10  50 

800 

$180 

4  68 

•40  20 
100  68 

L.  K.  Devendorf.......... 

10  50 

Boward  Cronnae. *■..••.. 

(?hainman  ..■rw.....r 

S  00 

Labor 

Ineidental  Expeneee. 

$2  Of 

86  64 

07 

$154  44 

Stationery  and  prlntinir... 

Postaire... 

■ 

t8  71 



Total 

$183  15 

Middle  Division:  Canals. 
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Chiard  Lock,  Etc.,  Cayuga  and  Seneca  Canal  and  Seneca  River,  for 

Regulating  the  Waters  of  Seneca  Lake. 

(Chapter  680,  Laws  1900.) 


NAME. 


"W.  H.  H.  Gere 

Heni^  C.  Allen..... 

Qny  Monlton 

D.  E.  Whltford 

Greo.  A.  Falrbaoke. . 
Noble  E.  Wbitford. 

JobD  G.  Peek 

E.C.Clark 

Fred.  J.  Wa^cner ... 
L.  K.  BoTendorf ... 
C.  H.  Mattlaon 


Rank. 


Dlyision  engineer. . . 
Resident  engineer . . 
First  ass*t  engineer. 
Assistant  engineer. . 
Assistant  engineer. . 
Assistant  engineer. . 

Bridge  designer 

Leveler 

Leveler 

Rodman 

Cbainman 


4 

143 

26 

82 


162 
1 
6 
1 


Rate  of 
compensa- 
tion. 


13,000  per 
2.400  per 
6  00  per 

5  00  per 

6  00  per. 
5  00  per 
2,000  per 
4  60  per 
4  60  per 
8  50  per 
8  00  per 


yr. 

day 
day 
day 
day 

day 
day 
day 
day 


Salary. 

$125  00 

216  87 

24  00 

715  00 

180  00 

'  160  00 

166  67 

720  00 

4  50 

21  00 

8  00 

Trayal. 


$14  18 

81  42 

6  86 

87  20 


44  04 

2  18 


Incidental  Ssopentet. 


Labor $513  60 

Livery  18  00 

Stationery  and  printing 0  69 

Office  rent 17  60 

Postage ^. 2  80 

Telepboneand  telegraph 8  80 

Miscellaneoas 87  76 


Total 


Total. 


$139  18 

246  79 

80  36 

802  29 

180  00 

160  00 

166  67 

773  04 

6  68 

21  00 

3  CO 


$2,470  01 


599  04 


$3,078  05 


Extending  Tow-path,  Cayuga  and  Seneca  Canal,  Geneva. 

(Chapter  663,  Laws  1900.) 


NAME. 


W.  H.  H.  Oere.... 
Henry  C.  Allen... 
Guy  jffonlton  ..... 

D.  B.  Wbitford  ... 

E.  C.Clark 


Rank. 


Division  engineer  . . 
Resident  engineer.. 
First  ass't  engineer. 
Assistant  engineer. 
Leveler     


0 


2 
28 


Rato  of 

coropensa-. 

tlon. 


$8,000  per  yr. 
2,400  per  vr. 
6  00  per  day 
5  00  per  day 
4  50  per  day 


Salary. 


$107  50 

244  72 

12  00 

665  00 

126  00 


Travel. 


$11 
9 
6 


11 
86 
16 


24  61 
40 


Labor 

Livery  

Stationery  and  printing. . 

Ofllcerent 

Postage  4 

Telephone  and  telegraph 
Miseellaneons 


Ineidtntal  Expenses, 


$808  60 
050 
2  80 

85  OO 
8  80 
1  16 

26  09 


Total 


Total. 


$118  61 

254  08 

17  16 

689  61 

126  40 


$1,205  86 


$38184 
$1,687  70 
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Bridge  at  Seneoa  Falls,  Cayuga  and  Seneca  Canal. 

(Chapter  224,  Laws  18M,  and  Chapter  890,  Laws  1900. 


(NAME. 


Bank. 


Hennr  C.  Allen  . 
6nv  Moulton.... 
B.  £.  Whitford.. 

E.  C.'Clark 

Fred  J.  Wagner. 


Beeident  engineer. . 
First  ass't  engineer. 
Assistant  engineer. 

Leveler 

Leveler 1. 


1^ 


1 
87 
81 

6 


Bate  of 

oompensa* 

tion. 


Salary. 


t2,400pervr. 
6  00  par  day 
5  00  per  dayj 
4  50  per  day 
4  50  per  day 


139  08 

600 

135  00 

189  SO 

27  00 


Travel. 


$2  88 

2  18 

59  85 

84  90 

7  88 


Incidental  Expcnttt. 

Labor .\ * |O0  OO 

Stationery  and  printing 10 

Postage 04 

Telephone  and  telegraph 8  18 

Hisoellaneoos 5  87 


Total. 


Total. 


$4196 

818 

194  39 

174  40 

84  38 


$453  27 


64  19 
$517  46 


Dredging  Inlet  and  Repairing  Pier,  Caguga  Lake. 


(Chapter  645,  Laws  1901.) 


NAME. 


Henrr  G.  Allen.. 

Guy  Monlton 

L.  K.  Devendorf.. 
Howard  U.  Lyon. 
C.  H.  Mattison... 


Resident  engineer. . . 
First  ass't.  engineer. 

Rodman 

Chainman 

Chainman 


e 

IS* 

a 


Bate  of 
compensa- 
tion. 


$2,400  per  yr. 
6  00  per  day 
3  50  per  day 
3  00  per  day 
8  00  per  day 


Salary. 

Travel. 

$23  41 
48  00 
14  00 
12  00 
12  00 

$7  22 
41  62 

Livery 

Stationery  and  printing. 
Miscellaneons 


Incidental  Expenut. 


%\  00 
6  55 

4  20 


Total. 


TotaL 


$30  63 
89  62 
14  00 
12  00 
12  00 


$158  25 


11  75 
$170  00 
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NAHB. 

Bank. 

"8 

w   •  •  • 

7 
11 
09 

1 

Rate  of 

oompensa- 

tion. 

Salary. 

Travel. 

Total. 

H^nrv  C«  Allen 

Resident  engineer  . . . 
First  aaa't  engineer. . 
Leveler... ........... 

$2,400  per  yr. 
0  00  per  day 
4  60  per  day 

2  60  per  day 

3  60  per  day 

$70  68 
42  00 
40  60 

172  60 
360 

$80  83 

10  78 

708 

14  46 

$101  41 

f^iiv  Mnnlt»n 

61  78 

£  C.  Clark..... 

66  68 

♦E.  C.  Clark 

Leveler 

188  96 

L.  K-  Devon dorf......... 

Rodman 

Laborer...... 

8  60 

Carl  F.  fioDstein 

8  18 

■ 

Labor 

IneideiUai  Exptntet. 

$10  00 

87  86 

a  16 

2  74 

4  64 

$418  41 

Stationerr  and  printins . . . 

• 

Postage  .....•*..■•....... 

TeleoBone  and  teleffranh . 

^ifc^Uaneons  .....t...... 

67  20 

Total 

$476  70 

*  Snperintendent  of  Pablio  Works  pays  $3  per  day  for  inspection . 


Repairing  Approach,  Liberty  Street  Bridge,  Penn  Tan. 

'  (Chapter  881,  Laws  1901.) 


NAME. 

Rank. 

0 

8 

Rate  of 

oompensa- 

tion. 

Salary. 

Travel. 

Total. 

Guv  Moolton. ...... ...... 

First  ass*t  engineer.. 

$8  00  per  day 

$18  00 

$18  00 

Stationery  and  nrintinic  . . 

Incidental  Expenut, 

6  83 

• 

Toul 

$24  K3 
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Bridge  at  PratVa  Lwnding,  Black  River. 

(Chapter  670,  Laws  1000.  and  Chipter6«5,  Laws  1001 ) 


NAME. 


Henry  C.  Allen. 
D.  E.  Wtaitford. 
B.J.  Berry 


Sank. 


Resident  engineer . . 
A  Bsistant  enjcineer. . 
Leveler 


e 


Rate  of 
compensa- 
tion. 


Salary. 


$2,400  per  yr. 
5  00  per  day 
4  SO  per  day 


$20  88 
10  00 
27  00 


Trarel. 


•7  86 


IneidjenUd  Expentei. 

Labor $12  00 

Livery -. , — 2  00 

Stationery  and  printing '..  65  86 

liisoellaneons 55 


TotaL 


$20  61 

10  iw 

34  36 


$73  09 


80  41 


Total 


$154  40 


Surveys  for  State  Court  of  Claims. 

(Chapter  419,  Laws  1000.) 


KAME. 


flenry  C.  Allen  .... 
Frank  B.  Chapman. 

Gay  Monlton 

D.E  Whitford 

E.  J.  Berry 

Fred  J.  wajfn*''*  •  •  - 

E.  C.  OlcoU 

L.  K.  DeTendorf..., 
Geo.  H.  Thomas.... 
Geo.  H.  Thomas.... 
Howard  U.  Lyon... 
Howard  Cronnse  . . 
C.  H.  liattison..... 


Rank. 


Resident  enfcineer... 
Confidential  clerk . . . . 
First  ass't  enirlneer. 
Assistant  engineer.. 

Leveler  

Leveler  

Drafuman  

Rodman 

Rodman 

Cbsioman 

Chainman 

Chsinman 

Chsinman 


6 
105 

5 
29 
17 
L>6 
87| 
28 
41 
65 
12 
85 


Rate  of 

compensa- 

Salary. 

tion.. 

$2,400  per  Tr. 
5  00  per  day 

t87  82 

80  00 

6  00  per  day 

680  00 

5  00  per  day 

26  00 

4  60  per  day 

180  50 

4  60  per  day 

76  60 

4  60  per  day 

117  00 

8  50  per  day 

18125 

8  50  per  day 

80  £0 

8  00  per  day 

188  00 

8  00  per  dav 

106  00 

8  00  per  day 

86  00 

8  00  per  day 

105  00 

Travel. 


$18  40 

'870*48 

4  16 

11  05 

80 


Incidental  Bxpentet. 


Labor $180  00 

Livery  171  1 

Stationery  and  prlntlne 21  16 

Telephone  and  telegraph 70 

HlsceUanaoiis - 10  06 


Total 


Total. 


$50  72 

80  00 
1,000  44 

29  16 
141  55 

76  SO 
117  W 
181  25 

flO  50 
128  OO 
106  00 

36  00 
105  00 


$8,116  46 


402  15 
$2,518  61 
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Barge  Ccmal  Survey,  Erie  C<mal. 

(Chapter  411,  Laws  1000.) 


NAME. 


W.  H.  H.Gere 

Frank  B.  Chapman. 
Howard  U.  Ljoq.... 
Howard  Crounse. . . . 
Frank  O.Bartlett .. 
Jeanne  M.  Crippen. 

W.  G.Stearns 

B.  T.  Feely 

Chas.  Foster , 

Luman  Green 

John  F.  Tnnney 

Patrick  Navin 

Samuel  Wood 

M.  V.  McCoy 

Oeorj^eKirk 

M.  Tlemey 

P.  A.  Grojian 

JohnP.  Seibel 

Edward  Meaney..... 

JL.  B.  SbeldoD 

B.  B.Sheldon 

Michael  Murray. 

William  Hayea 

Thomas  Bowes ....... 

H.  W.StonebnrKh.. 

Charles  Shaw 

H.  M.  Mnnroe 

Eugene  Reardon . . . . , 

J'ohnMarra 

Thomas  Shea 

James  Driscoll 

J.  E.  Brastow 

James  Hickey 

John  Barter 

James  Cahill 

Patrick  Marr 

Howard  Baker 

T.  F.Crowley 

William  Galvin 

Edward  Hollihan... 
Thomas  F.  MaloneyJ 
Alexander  Peckham 

Henry  Gaylor 

Gordon  Meighan. . . . 
Charles  Brookman.. 
John  J.  Desmond . . . 


Rink. 


Division  enf^neer 

Confidential  clerk  . .. 

Chainman 

Cbainman 

Chainman 

Tracer 

jSupt.  of  borinjEB 

ISnpt.  of  borings 

I  Foreman  of  borings . . 

I  Foreman  of  borings . . 

I  Foreman  of  borings. . 

I  Foreman  of  borings. . 

I  Foreman  of  borings. . 

Foreman  of  borings.. 

Foreman  of  borings . . 

Foreman  of  borings.. 

<  Foreman  of  borings  .. 

jLaborer .-. 

iLaborer ^.• 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer ■ 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 


e 
ii  • 


27 
44 

27 
31 
11 
28 
21 
80 
80 
19 
19 
19 
24 
19 
19 
19 


Rate  of 

oompensa- 

non. 


2 
2 


13,000 

5  00 
3  00 
8  00 

50 
00 

6  00 
6  00 
3  25 
8  25 
8  25 
8  25 
3  25 
8  25 
8  25 
8  25 
3  25 


per  yr. 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 


Salary. 


$250  00 

135  00 

182  00 

81  00 

77  50 
22  00 

168  00 
126  00 
97  50 
97  5U 
61  75 
61  75 
61  75 

78  00 
61  75 
61  75 
61  75 


Travel. 


$8  37 


98  25 
103  82 
15  50 
15  50 
1]  00 
11  00 
11  00 
18  50 
11  00 

10  60 

11  00 
18  00 
15  60 
13  50 
13  50 
11  00 
11  00 

11  00 
13  50 
13  50 

12  60 
11  00 
11  00 
11  00 
11  00 

13  50 
11  00 
11  00 
11  00 

14  60 
13  50 
11  00 
11  00 
11  00 
11  00 
10  60 

7  50 
10  50 

5  50 
13  00 


Incidental  Expenses. 

I«abor $1,210  GO 

Livery   60  60 

Stationery  and  printing 80 

OiBce  rent 7  00 

Postage 11  28 

Telephone  and  telegraph 3  05 

Kisoellaneons 784  40 

*  Total 


Total. 


$258  37 

136  00 

132  00 

81  00 

•    77  50 

22  00 

266  25 

229  82 

118  00 

113  00 

72  76 

72  75 

72  76 

91  50 

72  75 

72  26 

72  76 

18  00 

15  50 

18  50 

18  50 

11  00 

11  00 

11  00 
18  60 
18  60 

12  50 
11  00 
11  00 
11  00 
11  00 

13  50 
11  00 
11  00 
11  00 

14  50 
18  50 
11  00 
11  00 
11  00 
11  00 
10  50 

7  60 
10  50 

6  50 
13  00 


12,297  94 


2,076  98 


$4,374  92 


18 
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Highicay  Improvements. 

(Chapter  116,  Laws  1896;  Chapter  589,  Laws  1899;  Chapter  419,  Laws  1900.) 


NAME. 

Kaxih. 

M umber  of 
days. 

Rate  of 

oompensa- 

Uon. 

W.  H.  H.  Gere. 

« 

Division  6Dfirine6r. ... 

$3,000  per  yr. 
2,400  per  vr. 
6  00  per  day 

5  00  per  day 

6  00  per  day 
4  SO  per  day 
4  SO  per  day 
4  50  per  day 
4  50  per  day 

HenrvC.  Allen 

Resident  engineer ... 
First  ass't  engineer. . 
Assistant  engineer  . . 
Assistant  engineer  . . 
Leveler ...........  . 

40 
200 

1 
1 

65} 

Gny  Monlton - 

Fred  W.  Sarr 

Arthur  O'Bnen 

Pred  J  Wairaer 

E.C.  Clark 

Leveler 

L,  B.  Jones  .............. 

LoTeler ............ . 

M  -    XT-     »w  "llilii-  -   ■ 

Leveler. ............. 

E.  C.  Olcott 

DrRflAfnaTi .    

L.  K.  Devendorf 

Rodman  ............. 

191  •     3  &0  Mr  da^ 

Rodman 

19 

12 

107 

'Si 

8  50  per  day 
8  60  per  day 
8  00  per  day 
8  00  per  day 
8  00  per  day 

Nathan  E.  Young 

Howard  U.  Lyon.... 

Rodman  ............. 

Ciiainman  ........... 

C.  H.  Mattlaon 

Chalnman  ........... 

Geo  FT.  Thomas 

Ohainman  - 

Salar.r. 

Travel. 

• 

Total. 

ttooo 

$10  00 

581  01 

$155  86 

738  87 

294  00 

43  52 

337  52 

1,000  00 

807  23 

1,807  23 

5  00 

'        1  05 

605 

4  50 

1  52 

6$2 

4  50 

596 

10  48 

04  12 

29  42 

93  54 

84  12 

29  42 

93  54 

294  75 

296 

297  71 

871  13 

18  68 

687  81 

88  50 

66  50 

42  00 

650 

48  50 

82100 

■  •«•  %*^* 

821  00 

490  50 

1  18 

4»1  68 

293  82 

557 

2M  19 

Incidental  Expenaet, 

Labor $352  45 

Livery  % 83  00 

8tetionery  aod  printing 12  25 

Postage 44 

Telephone  and  telegraph : « 1  85 

Miaoellaneoas 170  39 


$4,81142 


Total. 


$6,08  86 


Hightcaif  Improvements,  Maintenance  Account, 

(Chapter  115,  Laws  1898,  and  Chapter  298,  Laws  1900.) 


NAME. 

Rank. 

Number  of 
days . 

Rate  of 

eompensa- 

tion. 

Salaiy. 

Tnav«t. 

TotaL 

Henry  C.  Allen 

L.  K.  De venilorf 

Resident  engineer ... 
Rodman. ............. 

«      •      B      • 

2 

$2,400  per  vr. 
3  50  n»r  aav 

$7  69 
780 

1 

$0  20 
8  71 

8m 

10  71 

Li  fttior         .•^•. ..•••.•..... 

Incidental  Expenset. 

$2  00 
200 

$18  «• 

L.tTArT    ............••••••• 

• 

- 

4  80 

Total    ....     

$a  m 

i 
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Summary. 


ITEMS 


• 

Obdinabt  Bbpaibs. 

Erie  Caoftl 

Oawoko  Canal 

Black  RiTer  Canal A 

Cayuga  and  Seneca  Canal 

ElCTBAOBDINABT  RBPAIRS. 

Erie  Cfanal. 

Richmond  Aqoednot /.... 

Pence  around  Geddea  Basin 

Black  Xivtr  Oanal. 

Repairing  Wells  Brook  Aquedaot 

Rebaildlng  Pitcher's  waste- weir 

ImproTing  locks.  Black  River  Canal 

Inserting  pipes  at  South  Lake 

Special  Appropbiations. 

Improving  harbor,  Caoandaigna  Lake 

Bridge*  at  Montesnma 

Continaina:  new  road,  Indian  Reservation 

Brasher  Falls  dam»  St  Regis  RiTer 

Srie  Oandl. 

Washington  street  bridge,  Utica 

Schuyler  street  bridge,  Utica 

George  street  bridge,  Rome 

PeterboTo  street  bridge,  Canastota 

Catherine  street  bridge,  Syracuse 

Foreman  street  bridge,  Casenovia :... 

Completing  bridge  at  inlet,  Otisco  Lake 

Improving  Limestone  Creek 

Bepalring  srall  at  Skaneatelee  

Repairing  sea  walls,  OwascoLake 

Oswego  Oanal. 

Filling  north  side  cut,  Spring  street,  Syracuse 

Raising  Oswego  dam,  Oswego  River 

Raising  High  dam,  Oswego  River 

Raising  Minetto  dam,  Onwego  River 

Bepidring  bridge  over  Ooeida  River  at  Three  River 

Cayuga  and  Seneea  Canal. 

Guard  lock,  etc.,  regulating  Seneca  Lake 

Bxtending  towpath.  Geneva 

Bridge  at  Seneca  Foils 

Dredging  inlet  and  repairing  pier,  Cayuga  Lake 

Abutments,  bridge  at  Penn  Yan 

Repairing  approach.  Liberty  street  bridge,  Penn  Yan. 

Black  Biver  Canal, 
Bridge  at  Ptatt's  Landing,  Black  River 


AUTHOBIZID  bt 


Chap. 


I 


418 
418 
418 
418 


311 
347 


311 
811 
811 
817 


218 
224 
645 
645 


645 
645 
645 
645 

445 


680 
66-2 
224 
396 
615 
4S5 
681 


670 
645 


Laws. 


1000 
1900 
1900 
1900 


1900 
1901 


1900 
1900 
1900 
1901 


1900 
1900 
1901 
1901 


1898) 
1900  > 
1900) 
1898^ 
1900  5 
18981 
18991 
1900  f 
1900  j 
1808) 

1900  S 
1898) 
19(10  5 
1900 
1900} 

1900  5 
1000 
1900 
1900 


1901 
1901 
1901 
1001 

1900 


1900 
1900 
1899) 

1900  5 
1901 
1900 
1901 


1900) 
19015 


Amounts. 


$6,756  28 
667  12 
253  07 

448  88 


$iO  57 
41  83 


569  96 
894  12 
268  11 
899  08 


$32  14. 

303  72 

21  80 

150  80 


765  23 
557  42 

1,000  00 

79  33 

845  49 

911  00 

186  24 

127  89 
36  46 
16  88 


62  15 
60  65 
80  53 
82  50 

188  15 


$3,078  05 
1,587  70 

517  46 

170  00 

475  70 

24  88 


Totals. 


$8,026  26 


1,722  67 


5,841  88 


5,858  74 
154  40 
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Summary — (Concluded). 


ITEMS. 

ACTHOBiZBO  BT 

Amoanta. 

Totals. 

Chap. 

Laws. 

Special  Submits. 
SarreTB  for  Conrt  of  Claims 

419 
411 

(     115 
<     569 
(     410 
(     115 
\     203 

• 

1000 
1900 

1898) 

isooj 

1900) 
1898) 
1900  i 

$2,518  61 
4,374  02 

- 

BArm  Ciuial  anrvftv.  Krifl Canal --,. 

$S.W3  93 

Hiffhwav  imnro'veineiita 

$5,433  80  1 
22  60 

Highway  improvementa,  maintenance  aocoont 

S.  456  40 

Total  abatracta  rend^r^d  darinff  fiscal  Yoar. . . . 

$33,448  27 

■ 1 

1 

MiDDLs  Division:  Canals. 
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REPORT 


OF  THE 


DIVISION  ENGINEER 


OF   THE 


WESTERN  DIVISION 

For  the  Fiscal  Year  Ending  September  30,  1901. 


WESTERN  DIVISION. 


Rochester,  N.  Y.,  October  1,  1901. 

Hon.  Edward  A.  Bond,  State   Eng^ineer   and   Surveyor,  Albany, 
N.  7.: 

Dear  Sir. — I  have  the  honor,  to  submit  the  following  annual 
report  of  the  Western  Division  for  the  fiscal  year  ending  Sep- 
tember 30,  1901,  divided  for  convenience  into  canal  and  special 
appropriation  work,  and  highway  improvement. 

CANALS  AND  SPECIAL  APPROPRIATION  WORK. 

The  waterways  upon  this  division  consist  of  152.01  miles  of 
canals  and  slips  and  32.45  miles  of  unnavigable  slips  and  feed- 
ers, remaining  the  same  as  reported  a  year  ago.  The  structures 
other  than  those  particularly  mentioned  remain  the  same.  The 
reports  of  the  last  three  years  contain  tables  of  the  various 
structures  and  their  principal  dimensions,  for  which  reason  they 
are  not  here  repeated. 

The  past  year  has  been  a  fortunate  one  on  this  division  in 
that  no  serious,  breaks  have  occurred  to  delay  navigation. 

EXTRAORDINARY  REPAIRS. 

During  last  winter  a  considerable  amount  of  betterment  of 
the  structures  and  walls  was  made  under  chapter  311,  Laws  of 
1900,  contracts  having  been  made  for  the  following  work  which 
was  executed  under  the  engineering  supervision  of  this  depart- 
ment: 
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Constructing  Bridge  No.  144  Over  the  Erie  Canal  at  Vernon 
Street,  Middlbport,  Niagara  County,  N.  Y.,  Which  is  31 
Miles  East  of  Tonawanda;  also  Bridge  No.  183  (Known  as 
THE  Three-Mile  Bridge),  Over  the  Erie  Canal,  About  Two 
AND  One-half  Miles  West  of  Tonawanda,  Erie  County,  N.  Y. 

Chapter  311,  Laws  of  1900. 

The  King  Bridge  Co.,  contractors. 

Plans  approved  by  canal  board Dec.     27, 1900 

Contract  dated March    1, 1901 

Contract  to  be  completed June    15, 1901 

Work  begun July     12, 1901 

Contract  completed Sept.    10, 1901 

Appropriation — Ecfftraordinary  Repairs, 

Engineer's  estimate |5,107  00 

Contract  price 4,540  00 

Final  estimate .• 4,478  68 


3C 


G.  O.  House,  assistant  engineer  in  charge. 

The  work  CQvered  by  this  contract  consisted  in  the  removal 
of  the  old  timber  superstructures  at  the  sites  of  bridges  144.  and 
183,  and  the  erection  of  new  steel  trusses  in  their  place;  the 
alteration  of  the  substructure  and  planking  of  the  new  super- 
structures being  done  by  the  Department  of  Public  Works. 

Vernon  Street  bridge  No.  144,  Middleport,  consists  of  a 
riveted  pony  Warren  truss  102  feet  10  inches  center  to  center 
of  end  piers,  104  feet  10  inches  over  all;  17  feet  3  inches  center 
to  center  of  trusses,  15  feet  clear  width  of  roadway  between 
wheel  guards,  the  trusses  being  8  feet  6  inches  center  to  center 
of  chords.  The  trusses  are  divided  into  sub-panels  by  verticals 
carrying  the  floor  beams  hung  from  the  panel  points  of  the 
upper  chords.  The  north  approach  has  a  short  opening  for 
which  is  provided  a  15-inch  "  I  "  beam,  span  22  feet  7^  inches 
in  the  clear.     The  skew  of  both  spans  is  21  degrees  32  minutes. 

Three  Mile  Creek  bridge  No.  183  consists  of  a  bridge  of  the 
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-same  type  as  bridge  No.  144,  and  was  built  under  thle  same 
conditions,  the  dimensions  being  86  feet  6  inches  center  to 
center  of  end  piers,  88  feet  7  inches  over  all;  17  feet  3  inches 
center  to  center  of  trusses;  15  feet  clear  width  of  toad  way  be- 
tween wheel  guards;  8  feet  6  inches  center  to  center  of  chords. 
Both  of  these  bridges  were  erected  upon  the  old  trusses, 
obviating  the  use  of  false  work,  the  erection  being  carried  on 
in  a  workmanlike  and  efficient  manner. 

Bbbuilding  a  Wastb-Wbir  and  Spillway  on  the  Erie  Canal 

AT  Albion^  Orleans  County,  N.  Y. 

Chapter  208,  Laws  of  1899;  chapter  311,  Laws  of  1900. 
Baker  &  Judson,  contractors. 

Plans  approved  by  the  canal  board Oct.  22, 1900 

Contract  dated Nov.  23, 1900 

Contract  to  be  completed April  1, 1901 

Work  begun .Dec.  26, 1900 

■ 

Appropriation — Extrnordinary  Repair^. 

Engineer's  estimate |7,878  80 

Contract  price 6,753  50 

Final  estimate 7,026  40 


re 


Fred  W.  Hamilton,  rodman  in  charge. 

The  old  structure  at  this  site  consisted  of  a  masonry  spill- 
wall,  between  the  canal  and  the  millpond,  a  masonry  bulkhead 
over  the  culvert  with  three  timber  gates  and  masonry  walls 
around  the  sides  of  the  culvert  well.  The  plans  for  this  work' 
originally  contemplated  the  reconstruction  with  masonry;  how- 
ever, the  lateness  of  the  season  made  it  difficult,  if  not  impos- 
sible, to  secure  suitable  stone,  and  under  an  agreement  dated 
December  10,  1900,  concrete  was  substituted  for  masonry. 

The  present  structure  is  provided  with  three  24-inch  sluice 
gates  wasting  from  the  canal  to  the  culvert  well  and  two 
36-inch  sluice  gates  wasting  from  the  millpond  to  the  culvert 
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well.  A  spillway  62  feet  long  was  built  between  the  canal  and 
the  x>ond  and  the  walls  surrounding  the  well  on  the  pond  side 
were  so  constructed  as  to  make  a  spillway  from  the  pond  to  the 
well.  A  36-inch  sluice  gate  connects  the  canal  and  the  pond 
through  the  canal  spillway. 

By  agreement  dated  April  22,  1901,  extra  work  was  provided 
in  the  furnishing  of  a  timber  fender  along  the  breast  wall  and 
spillway;  and  also  provision  for  Medina  stone  block  paving  at 
each  side  of  the  draft-gate  to  prevent  scouring  of  the  founda- 
tion. 

The  Construction  of  New  Superstructures  at  Stark- 
weather's Bridge  No.  132,  Watson's  Bridge  No.  147,  Wakb- 
MAN*8  Bridge  No.  154  and  Cadt  Street  Bridge  No.  160. 

Chapter  311,  Laws  of  1900. 
American  Bridge  Co.,  contractors. 

Contract  dated Aug.     13, 1900 

Contract  to  be  completed Nov.       1, 1900 

Work  begun Jan.       3, 1901 

Work  completed March  30, 1901 

Appropriation — Ejciraordinary  Repairs. 

Engineer's  estimate |11,306  64 

Contract  price 11,143  10 

Final  estimate 11,023  89 


These  bridges  consist  of  steel  riveted  Warren  pony  trusses 
of  17  feet  center  to  center  of  trusses,  S  feet  center  to  center  of 
chords  and  of  the  following  lengths  center  to  center  of  end 
pins:  Cadv  street.  90  feet,  Watson's  and  Starkweather's,  96 
feet  S  inches,  and  Wakeman's  100  feet.  These  bridges  replaced 
former  wooden  structures,  all  of  which  had  decayed  and  become 
danjierous.  Xeivssary  changes  in  the  masonry  to  adapt  it  to 
the  new  superstructures,  as  well  as  providing  and  laying  the 
plank  floors,  were  done  by  the  forces  of  the  Department  of 
Public  Works. 
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The  cost  of  metal  compares  so  favorably  with  that  of  timber 
superstructures  (greater  capacity  and  durability  being  con- 
sidered), that  the  continued  use  of  bridges  of  this  type  seems 
advisable  for  highways  crossing  the  canals. 

The  forces  of  the  Department  of  Public  Works  were  given 
such  engineering  aid  as  was  required  in  constructing  the 
following  named  works : 

Concrete  vertical  wall  along  both  sides  of  the  Genesee  Valley 
feeder  443  feet  in  length  and  9.5  feet  in  height. 

Concrete  facing  to  vertical  wall  on  berme  bank  between 
Chapel  and  Exchange  streets,  Lockport,  438.5  feet,  to  prevent 
leakage  into  adjoining  cellars. 

Vertical  wall  laid  in  Portland  cement  along  towpath  from  a 
point  78  feet  westerly  of  Adams  street  bridge,  Lockport,  1,262 
feet  easterly.  ' 

Vertical  wall  laid  in  Portland  cement,  with  concrete  coping 
along  towpath  between  Batavia  and  Ingersoll  street  bridges, 
Albion,  11  feet  high  and  948.6  feet  long. 

Vertical  wall  on  the  east  and  south  sides  of  Lockport  waste 
weir  No.  24. 

Raising  slope  wall  2.5  feet  along  towpath  from  Change  bridge 
No.  87,  Rochester,  6,403  feet  westerly. 

Raising  slope  wall  1.25  feet  along  towpath  from  Drake's 
bridge  No.  60  westerly  2,137  feet,  together  with  60  feet  of 
vertical  wall  under  bridge  No.  60. 

Vertical  wall  under  Brailey's  bridge  No.  125,  consisting  of 
50  lineal  feet  of  vertical  and  66  feet  of  twist  wall. 

Vertical  wall  at  McCarty's  bridge  No.  116. 

Dry  vertical  wall  along  towpath  west  from  Knowlesville 
bridge  No.  135,  117  lineal  feet. 

Slope  wall  on  berme  bank  from  Change  bridge  No.  §7,  Roch- 
ester, 255  feet  easterly. 

Vertical  wall  in  Portland  cement  at  Gaines  Basin  bridge  No. 
130,  261.5  feet  in  length. 

19 
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Dry  vertical  wall  along  berme  bank,  beginning  260  feet  west 
of  Hniith  street  bridge  No.  100  and  running  westerly  200  feet. 

Dry  vertical  wall  on  berme  bank  400  feet  from  Ingersoli 
Blreet  bridge  No.  127,  Albion. 

Dry  vertical  wall  500  feet  easterly  of  Hall's  bridge  No.  126. 

V(»rtical  and  twist  walls  in  Portland  cement  under  Lattin's 
bridge  No.  120. 

Hlopc*  wall  IM)0  feet  west  of  Gaines  Basin  bridge  No.  130. 

Slope  wall  1,200  feet  west  of  Allen's  bridge  No.  133. 

Slope  wall  400  feet  w(»st  of  Lattin's  bridge  No.  129. 

Slope  wall  along  towpath  easterly  from  Cooley's  Basin  bridge 
No.  100. 

Sl()p<»  wall  along  towpath  west  from  Adams  Basin. 

Slop(»  wall  along  towpath  800  feet  east  of  Gaines  Basin  bridge 
No.  lao. 

New  concrete  berme  abutment,  Albion  swing  bridge  No.  128. 

New  masonry  berme  abutment,  Bidwell's  bridge  No.  124. 

Kebuilding  berqie  abutment,  Spencerport  bridge  No.  99. 

Strengthening  berme  abutment,  South  St.  Paul  street  bridge 
No.  Ok^,  Rochester. 

Kopairs  to  abutments,  Uolly  bridge  No.  115. 

Kebuilding  of  abutments  of  Starkweather's  bridge  No.  132. 

NVat  son's  bridge  No.  147,  Wakeman's  bridge  No.  154  and 
<\u1y  siret^t  bridge  No.  KAK  for  new  stivl  superstructures. 

Hopairing  leak  at  towpath  end  of  culvert  No.  38,  Brighton. 

Kopairs  to  eulvert  No.  7. 

KebniUliug  ends  of  culvert  No.  oO,  S|HMieerport. 

KeiKiirs  to  Unks  Nos.  rc^,  TCi,  51k  57,  58,  5;>,  (>3,  and  64. 

Ke\v;urs  to  waste  weirs  I,  3,  14  and  17. 

During  the  summer  the  work  of  raising  banks,  topping  out 
sN^^v  and  vortiial  walls,  sjravflliug  walls  and  rt^pairing  head 
\\a!Is  of  cuherts  has  Inxn  varriitl  on  bv  the  forot^s  of  the  De- 
|vv4rimci\t  of  PuMic  Works  and  the  phvsival  condition  of  the 
wiual  nuit<  r:a'\v  iir.provtd,  esiHvial^y  the  tow|\;\th,  which  is  gen- 
tr,^'*y  *«  e\^>'Nr.r  loudtion.  i^irtivular'.y  on  stvtion  No.  S- 
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The  experiment  is  being  made  of  topping  out  the  slope  walls 
for  about  3  feet  in  height  with  broken  sandstone,  crushed  in 
the  Medina  district  by  the  State  plant  and  boated  to  the  work. 
Quarry  spawls  are  used  at  little  expense  except  for  crushing 
and  transportation.  Should  the  experiment  prove  as  success- 
ful as  expected  this  will  prove  an  inexpensive  plan  of  maintain- 
ing the  slope  walls. 

Deepening  and  Improving  Mud  Creek  and  Its  Tributaries,  in 

Niagara  County,  N.  Y. 

Chapter  572,  Laws  of  1899. 
Frank  J.  Levalley,  contractor. 

Contract  dated ; July   ,  26, 1900 

Contract  to  be  completed Nov.        1,  1900 

Work  begun Aug.       1, 1900 

Contract  completed  Aug.     10, 1901 

Appropriation   , |10,500  00 

Engineer's  estimate 8,174  20 

Contract  price 8,582  91 

Final  estimate 8,582  70 


Thad  L.  Wijson,  rodman,  in  charge. 

The  work  contemplated  by  this  contract  consisted  in  the  con- 
tinuance of  the  cleaning  of  Mud  creek  and  the  excavating  of 
the  channel,  being  an  extension  of  the  work  done  under  chapter 
307,  Laws  of  1895,  477  of  the  Laws  of  1896  and  552  of  the  Laws 
of  1898,  extending  over  a  length  of  20,100  feet.  A  channel  with 
20  feet  bottom  width  with  1  to  1  slopes  was  provided. 

The  plans  contemplated  both  the  cutting  off  of  bad  bends  by 
a  changed  alignment  and  the  cleaning  out  of  the  present  creek 
so  that  if  proper  releases  could  be  obtained  from  the  property 
holders  a  new  alignment  in  many  places  could  be  provided  eco- 
nomically, as  well  as  adding  to  the  efficiency  of  the  run-oflf  of 
the  stream.  However,  few  of  these  cuts  were  made,  owing  to 
the  opposition  of  the  jiroperty  holders,  many  of  whom  saw 
their  error  after  the  completion  of  the  w^ork  across  their  farms. 
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As  the  result  of  the  portion  of  the  work  done  during  the  season 
of  1900  the  waters  have  run  off  much  faster  and  the  benefit  of 
the  improvement  has  been  apparent  to  the  contiguous  populace. 
Owing  to  delays  by  the  contractor  this  work  was  not  completed 
until  the  date  above  mentioned. 

BuiM^iNG  A  Two-Span  Steel  Bridge  With  Necessary  Abut- 
ments, Piers,  Approaches  and  Creek  Protection  at  Clear 
Creek,  Cattaraugus  Indian  Reservation. 

Chapter  569,  Laws  of  1899,  and  chapter  419,  Laws  of  1900. 
Berlin  Iron  Bridge  Co.,  contractors.     (Assigned  to  American 
Bridge  Co.) 

Contract  dated Oct.  26, 1900 

Contract  to  be  completed Jan.  24, 1901 

Work  begun   Jan.  14, 1901 

Contract  completed  June     25, 1901 

Appropriation   f 6,600  00 

Engineer's  estimate 4,778  00 

Contract  price 5,036  00 

Final  estimate 4,892  83 

Tracy  B.  Smith,  rodman,  in  charge. 

This  work  consisted  in  the  removal  of  two  65-foot  timber 
spans  across  Clear  creek,  on  the  road  between  Irving  and  Law- 
tons,  about  1  mile  west  of  the  Thomas  Orphan  Asylum,  and 
replacing  them  with  two  steel  pony  truss  spans,  65  feet  over 
all,  having  a  clear  width  of  roadway  of  15  feet,  together  with 
new  concrete  abutments  and  center  pier.  The  old  substructure 
consisted  of  a  poor  rubble  masonry  west  abutment  and  pile 
center  pier  and  east  abutment,  all  very  much  dilapidated. 

The  plans  contemplated  the  founding  of  the  substructure  on 
a  stratum  of  gravel,  but  excavation  developed  an  underlying 
bed  of  quicksand,  making  necessary  the  use  of  a  pile  foundation, 
of  which  such  of  the  old  piles  as  could  be  cut  off  and  be  suit- 
able  were  used.  The  brush  protection  to  the  east  approach 
which  was  contemplated  in  the  original  plan  had  to  be  omitted 


Western  Division:  Canals.  293 

and  gravel  embankment  only  used,  owing  to  lack  of  appropri- 
ation and  the  necessity  of  the  pile  foundation.  Considerable 
trouble  and  delay  was  entailed  in  getting  the  foundation  in 
place,  owing  to  the  quicksand  and  large  logs  embedded  therein 
making  it  diflftcult  to  build  water-tight  cofferdams. 

CONSTRLXJTING  A  WaSTB>:WeIR  AND  SPILLWAY  ON  THE  EriB  CaNAL 
AT  SPE.NCERPORT,  N.  Y.,  185  FeET  EASTERLY  OF  CuLVERT  NO.  47. 

Chapter  201,  Laws  of  1900. 
W.  E.  Flanigan,  contractor. 

Plans  approved  by  Canal  Board Oct.  22, 1900 

Contract  dated Dec.  4, 1900 

Contract  to  be  completed April  1, 1901 

Work  begun Dec.  18, 1900 

Contract  completed  April  9, 1901 

Appropriation   f 6,000  00 

Engineer's  estimate 2,013  00 

Contract  price 1,310  40 

Pinal  estimate 1,386  22 


Tracy  B.  Smith,  rodman,  in  charge. 

On  May  9,  1899,  the  w^aste-weir  known  as  the  Spencerport 
waste-weir,  located  on  the  berme  side  about  800  feet  easterly 
of  culvert  No.  47,  failed,  doing  considerable  damage.  Chapter 
201,  Laws  of  1900,  provided  for  a  new  waste-weir  on  the  tow- 
path  side. 

Borings  at  available  sites  indicated  the  presence  of  a  treach- 
erous foundation,  largely  composed  of  quicksand,  making  the 
least  possible  disturbance  of  the  towpath  advisable,  as  well  as 
requiring  the  design  for  a  structure  producing  a  small  bearing 
pressure  on  the  foundation. 

The  design  adopted,  while  radically  differing  from  any  other 
waste-weir  and  spillway  on  the  canals,  is  simple  in  its  details, 
economical  and  facile  of  construction,  and  obviates  the  neces- 
sity for  disturbing  to  a  great  extent  the  old  banks,  and  hence 
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minimizes  in  a  large  measure  danger  from  leaks  when  water 
is  first  let  in  against  the  new  structure. 

The  waste-weir  consists  of  a  24-inch  cast  iron  pipe  fitted  with 
a  gate  valve  of  the  same  diameter,  operated  by  means  of  gear- 
ing from  a  standard  at  the  back  angle  of  the  canal,  where  it 
is  out  of  the  way  of  navigation.  The  discharge  at  the  foot  of 
the  towpath  slope  is  into  a  suitable  ditch  paved  with  stone 
blocks  and  concrete,  which  conducts  the  water  to  creek,  riprap 
at  the  creek  being  provided  as  a  precaution  against  scour.  A 
concrete  slope  wall  is  provided  with  an  opening  10  feet  long 
over  which  the  water  spills  into  an  oblong  concrete  well  and  is 
discharged  into  the  waste-weir  pipe  through  a  tee  back  of  the 
valve.  An  I-beam  and  buckle  plate  floor  equipped  with  suitable 
manhole  for  inspection  carries  the  gravel  towpath  over  the 
spill  well,  leaving  the  towpath  unobstructed  in  any  manner. 
Suitable  cut-off  walls  of  concrete  and  sheet  piling  are  provided. 

The  entire  cost,  inclusive  of  inspection  and  advertising,  was 
but  about  one-third  of  the  appropriation.     It  is  confidently  f^x- 

pected  that  the  points  of  merit  of  this  design  will  greatly  out- 
weigh the  onlv  criticism  vet  made,  namelv  the  slowness  of 

\ 

operation  of  a  gate  with  screw  stem. 

The  Construction  op  a  Culvert  Over  the  State  Ditch  at  thb 
Intersection  of  Third  Avenue  and  Ironton  Street  in  the 
City  of  Xorth  Tonawanda,  Niagara  County,  N.  Y. 

Chapter  423,  l^ws  of  1900. 
Rudolph  &  Gatty,  contractors. 

Plans  approved  by  Canal  Board July    16, 1000 

Contract  dated Sept.  4, 1900 

Contract  to  be  completed Dec.     1, 1900 

Work  begun Sept.17, 1900 

Work  finished  Dec.  15, 1900 

Appropriation ' f3,500  00 

Engineer's  estimate   2,860  00 

Centract  price  1,984  80 

Final  estimate 1,757  85 
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Tracy  B.  Smith,  podman,  in  charge. 

This  structure  is,  as  the  title  of  the  bill  indicates,  at  the  in- 
tersection of  Third  avenue  and  Ironton  street  in  the  city  of 
North  Tonawanda,  N.  Y.,  and  replaces  an  old  plank  bridge  of  16 
feert  span  and  12  feet  width  formerly  located  at  this  site.  The 
structure  consists  of  a  concrete  arch. of  4  feet  radius  with  1  foot 
bench  walls  on  a  concrete  foundation  extending  across  the  en- 
tire width  of  the  ditch,  the  object  of  this  being  to  reduce  the 
earth  pressure,  owing  to  the  treacherous  foundation,  thus  mak- 
ing a  floating  foundation.  The  structure  is  115  feet  along  the 
centei*  line,  with  parapet  walls  on  the  westerly  side  of  Ironton 
street  and  the  northerly  fifide  of  Third  avenue,  and  covers  the 
ei^tire  street  widths. 

The  plans  contemplated  the  raising  of  the  grades  of  these 
streets  to  the  grade  adopted  by  the  city  of  North  Tonawanda, 
who  were  to  have  improved  these  streets  during  the  past  sum- 
mer; however,  they  failed  to  do  &o,  but  sufficient  filling  was  put 
in  to  properly  cover  the  structure,  as  had  the  grade  been  brought 
to  the  height  shown  by  the  plans  (owing  to  the  failure  of  the 
city  to  raise  the  remainder  of  the  street)  would  have  left  the 
approaches  unsightly. 

Owing  to  misunderstandings  on  the  part  of  the  contractors, 
certain  brush  washing  was  omitted  and  under  an  agreement 
dated  December  18,  1900,  a  reduction  of  $25  was  made  in  t^eir 
contract  price.  Other  than  'as  above  noted  the  culvert  has  been 
built  in  accordance  with  the  plans. 

The  Improvement  of  the  Seneca  Lake  Level  of  the  Chbmunq 
Canal  and  the  Repairing  of  the  Docking  Along  the  Chan- 
nel OF  Glen  Creek  in  the  Village  of  Watkixs,  Schuyler 
County,  N.  Y. 

Chapter  447,  Laws  of  1900. 
Edward  J.  Hingston,  contractor. 

Contract  dated  Oct.      18,  1900 

Contract  to  be  completed Dec.       1,  1900 

Work  begun Oct.      27,  1900 


-  hfk  4hiu\fU'U'i\  _      .           Feb.  t>.  li«»l 

A  jff/r//^rn;if  jz/fj   , , , fo.'XK)  00 

hf.i('iu*'^*rik  4'ntifftHtjt 2,7S5  75 

ilhuuurt  f,f ir4', 3,400  00 

i'thhi  i^nrtutiiUi : 4,192  06 

T,  W,  Harr/illy,  aNHiMlant,  in  charge. 

TIm'  work  iIofH'  muh'T  iht»  contract  conBisted  in  dredging  bars 
froffi  (III'  vUntiUf*]  of  the  Chemung  canal  opposite  the  junction 
Willi  OlMi  cvot'k  and  al»o  about  600  feet  southerly  of  Glen  creek, 
I  hi*  t'xrHVHiid  material  being  used  to  repair  the  adjoining  tow- 
I'M  III,  himI  tint  n^palr  of  the  pile  dyking  on  both  sides  of  Glen 
ci'i  t'l(,  fniiii  tluj  Chemung  canal  to  the  Northern  Central  railway 
lMi(l|((*. 

TUU  piling  lull  been  built  under  various  acts  of  the  Legisla- 
inrn  and  lum  ycnrly  required  very  considerable  repairs,  owing  to 
tlm  MlKirl  llfo  of  timberwork  under  the  conditions  here  existing. 

I  Miring  Nov(MnlKM\  11)00,  a  freshet  occurred  which  damaged 
purtlouM  of  the  pile  protection  of  Glen  creek  not  covered  by  the 
pluun.  lUulor  an  Hfrn*<Mnent  dated  December  13,  1900,  the  bal- 
\\\wv  (tf  the  appropriation  was  expended  in  repairing  this  dam* 
MK<*  Hw  Tar  \\H  tlu»  funds  available  would  permit. 

V\  rviuNU  Orr  anu  Imtkovino  tuk  West  Branch  of  Eighteen- 

\\\\  w  Tun  K»  IN  lUK  Towns  of  Lookpout  and  Xewfane,  in  thb 

ro\\r\  \^F  Nrv\;vu.Vv  N»  Y. 

rhaptor  tUM^  Laws  of  U^l^S,  and  chapter  151,  Laws  of  1900. 

I.  M.  \  uvliumv»u,  vouiraclor. 

tv.iu^  a\^pvo\\ a  b\  l\\u;U  Ivourd July     10.  190«) 

\  N  uvuu  I  \la;od Oct.      17.  1900 

\  v*v..i  .u  V  lo  Iv  vvu\»j^loiovi  Jan.       1.  1901 

W  v^'  V  tv^ivu     .  .vVt.      17.  r»^ 

V  vV.  a.;  sv*'*v  ^''>^^*  .Jur.e    2:i  1901 

r  A  .\N     .i,.  11  SI*  50 
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E.  V.  R.  Payne,  leveler,  in  charge. 

Eighteen-Mile  creek,  running  northerly  from  Lockport  to  Lake 
Ontario,  is  used  as  the  outlet  for  waters  taken  from  the  Erie 
canal  at  Lockport,  and  at  certain  seasons  in  the  year  sudden 
rises  in  the  level  of  the  water  causes  a  breaking  up  of  the  ice, 
which  gorges  at  the  sharp  bends,  entailing  a  flooding  of  the 
lowlands  from  backwater. 

Owing  to  the  tortuous  course  of  the  stream,  after  considerable 
study  and  investigation,  cut-offs  were  planned  at  the  worst 
bends,  thus  straightening  the  channel,  and  three  bridges  of  small 
span  which  contracted  the  channel  were  removed  and  replaced 
with  new  timber  superstructures  on  concrete  foundations,  pro- 
viding a  clear  opening  of  60^  feet.  Owing  to  the  great  expense 
of  putting  a  dredge  into  the  creek  and  the  distance  between 
cuts,  making  the  moving  of  a  dredge  costly,  shallow  cuts  which 
could  be  made  dry  and  of  a  suitable  width  were  planned  rather 
than  deep  cuts  of  less  width,  which  thus  gave  a  greater  surface 
.  area  and  hence  le^s  liability  of  the  ice  clogging. 

Owing  to  the  lateness  of  the  season  when  this  work  was 
started  and  the  large  volume  of  water  in  the  creek,  progress  of 
the  work  has  been  very  much  delayed. 

The  Construction  of  a  Dyke  Along  a  Portion  op  the  South 
Bank  of  the  Chemung  River  in  the  City  of  Elmira,  N.  Y. 

Chapter  231,  Laws  of  1900. 
Pulf ord  &  Clark,  contractors. 

Contract  dated Oct.      11,  1900 

Contract  to  be  completed Dec.       1,  1900 

Work  begun Oct.      17,  1900 

Contract  completed  April   27,  1901 

Appropriation  f  10,000  00 

Engineer's  estimate  7,313  00 

Contract  price  7,872  00 

Final  estimate 7,637  47 
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T.  W.  Barrally,  aasistant  engineer,  in  charge. 

The  work  done  under  this  contract  consisted  in  the  construc- 
tion of  a  stone  slope  wall  on  the  southerly  side  of  the  Chemung 
river,  from  the  Madison  avenue  bridge  westerly  to  a  point  about 
190  feet  easterly  of  Lake  avenue  bridge,  where  it  connects  with 
an  old  vertical  wall.  The  stone  wall  extends  to  an  elevation  of 
8o0  feet  above  mean  tide,  upon  which  is  constructed  an  earth 
embankment  8  feet  in  width  on  top  with  suitable  slopes/to 
an  elevation  of  854,  being  about  1  foot  above  extreme  high 
water  of  the  Chemung  River.  Between  Lake  avenue  and  Main 
street  bridges  the  old  pile  dyke  was  rebuilt  where  necessary 
with  oak  piles  30  feet  long  and  5  feet  center  to  center,  backed 
with  3>inch  oak  plank  and  capped  at  an  elevation  of  854,  upon 
which  was  built  an  earth  dyke  similar  to  the  one  topping  the 
stone  slope  wall. 

.  The  life  of  piles  in  these  structures  is  short,  as  is  evidenced 
by  the  early  failure  of  previous  work  of  this  nature  by  the  State 
,  on  the  opposite  side  of  the  river,  which  made  the  use  of  a  stone 
!>loi>e  wall  advisable  where  the  work  was  entirely  new,  but  the 
Hunted  amount  of  the  appropriation  would  not  permit  of  other 
than  n*i>iiiring  the  old  structure  where  it  existed. 

Thr  Protfx^ion  of  a  Portion  of  the  East  Bank  or  the  Chb- 

\U  NO     KlVFR     IN     THE    ToWN     OF     CORNING,     StEUBEN     CoUNTT. 

N.  Y. 

i'hapter  441.  Unvs  of  r»>:  chapter  tUo.  I-aws  of  19^11. 
Harr\  IVardslow  oouiractor. 

tVv.Trav t  dausl Got.      19.  !!>»"» 

Toutra.  t  tv>  Ih^  cou^.p*ett d   March    1,  V>*1 

\\\  :k  Ih  c.:n Oct.      27,  !'>"> 

\\  •  rk  iO:v,p\  :» ^i 

\^». •»•»«.«       fc»'\v         «»•  >  »  «,  .         ...« 

F.<:.:v.ji:c  of  i^vrk  d-  rr  


I4AVI 
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a.37:» 

r^^i 
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T.  W.  Barrally,  assistant  engineer,  in  charge. 

The  work  done  under  thia  contract  consisted  in  the  construc- 
tion of  a  dry  slope  wall  725  feet  in  length  along  the  lands  of 
Jdmes  Flynn,  Samuel  Phenis,  Barlow  Gorton  and  William  Gor- 
ton, about  J.,300  feet  southerly  from  what  is  known  as  the 
Gibson  street  bridge,  Corning. 

The  purpose  of  this  wall  waa  to  prevent  the  erosion  of  the 
banks  by  the  waters  of  the  river  which  are  thrown  against  this 
bank  by  a  small  island  oppoeite  the  work  and  in  the  middle  of 
the  river.  The  slope  wall  is  founded  upon  a  12  x  12  hemlock  toe- 
stick  24  feet  below  average  low  water,  the  wall  being  22^  fei^t 
high  on  the  slope  extending  to  high  water,  although  not  to 
extreme  high  water. 

The  reason  why  the  amount  of  work  exceeds  the  contract 
quantities  is  owing  to  the  fact  that  during  November,  1900,  and 
during  the  construction  of  the  T^ork,  a  heavy  flood  washed  out 
the  bank,  making  it  necessary  to  borrow  material  for  the  em- 
bankment, supplying  the  washed-out  material  as  a  foundation 
for  the  w-all,  the  excess  having  been  approved  by  the  State  En- 
gineer by  letter  to  A.  J.  Rockwood,  Division  Engineer,  dated  De- 
cember 21, 1900. 

After  the  supposed  completion  of  this  work  and  before  final 
payment  was  made,  a  portion  of  the  wall  failed,  and  the  writer 
has  been  endeavoring  since  to  induce  the  contractor  to  make 
good  his  oft-repeated  promises  to  remedy  the  defective  work  and 
complete  the  contract.  At  this  writing  it  would  appear  that  the 
Superintendent  of  Public  Works  will  be  obliged  to  terminate 
the  contract  and  complete  the  work. 

Constructing  a  Lift  Bridge?  Over  the  Erie  Canal  at  West 
Avenue  in  the  City  of  Rochester,  N.  Y. 

Chapter  549,  Laws  of  1899. 
Havana  Bridge  Work«,  contractors. 

Contract  dated Oct.      19,  1900 

Contract  to  be  completed April     1,  1901 

Work  begun  Nov.       1,  1000 


300  Rejpobt  of  State  Exgixber. 

Appropriation  175,000  00 

Engineer's  estimate  of  cost 67,294  00 

Contract  price 68,508  70 

EHtiraate  of  work  to  October  1, 1901 41,060  00 


The  design  of  this  bridge  is  of  a  new  and  novel  type,  the  prin- 
ciple of  the  Ileinrichenburg  lift-lock  in  Germany  having  been 
adapted  to  the  purpose.  The  superstructure  will  consist  of  a  40- 
foot  roadway  and  two  10-foot  walks  carried  upon  heavy  riveted 
trusses  of  about  140  feet  length,  having  curved  upper  chords  of 
pleasing  design.  The  akew  of  this  bridge  is  nearly  45  degrees, 
complicating  the  floor  system.  The  moving  portion  of  the  bridge 
is  supported  by  posts  attached  to  large  rectangular  immersed 
floats  locat(Ml  in  concrete-lined  pits,  the  displacement  of  the 
floats  being  designed  to  just  counterbalance  the  w^eight  of  the 
bridge,  the  only  counterweight  provided  being  about  8,000 
pounds  distributed  at  the  four  corners  of  the  bridge  to  compen- 
sate for  any  lack  of  symmetry  in  the  finished  structure.  Elec- 
tric power  will  be  used  to  operate  the  bridge. 

With  the  hope  that  through  an  early  start  this  bridge  might 
be  completed  before  the  opening  of  navigation,  I  arranged  with 
the  Department  of  Public  Works  so  that  the  removal  of  the  old 
superstructure  was  begun  prior  to  the  closing  of  the  canal  a  year 
iiiro.  Work  on  the  substructure  was  carried  on  promptly,  but 
vexatious  delays  in  the  fabrication  and  erection  of  the  super- 
structure have  ooniiuued  and  the  very  large  traffic  at  this  point 
serioueily  inconvenienced.  The  completion  of  this  bridge  before 
the  close  of  uavisraiion  now  appears  doubtful. 

Cons vKVv  VINO  a  I.irr  1>riiv,e  Over  the  Erie  Canal  at  Chapbl 

SruKKr,  IN  THE  City  of  Lookport.  N.  T. 

t  hapter  oT:^,  U\ws.  of  lSiM>:  chapter  I*'*,  I-aws  of  li^>l 
Ua\:ira  Urids^^  Werks,  coniraotors. 

Cx  iiiraot  dati\l April    24,  1900 

Cv^utraot  to  bi"  oo:v. p'eted         Vpril     1,  1901 
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Appropriation  |24,000  00 

Engineer's  estimate  of  cost 14,909  60 

Contract  price 18,915  00 

Estimate  of  work  done  to  October  1 18,360  00 


In  order  that  the  work  might  progress  as  rapidly  as  possible, 
arrangements  were  made  with  the  contractor  whereby  he 
removed  the  old  abutments  and  approaches  down  to  the  water- 
line  prior  to  the  closing  of  the  canal. 

The  bridge  is  of  a  lift  type,  as  indicated  by  the  title,  the  mov- 
ing portion  consisting  of  a  riveted  truss  span  111  feet  in  length, 
providing  a  20-foot  roadway  and  two  6-foot  walks,  hung  on 
cables  passing  over  sheaves  located  in  towers  at  the  four  cor- 
ners and  balanced  by  counterweights.  This  bridge  differs  from 
other  lift-bridges  upon  this  division  in  that  the  moving  portion 
is  balanced.  Power  through  a  water  cylinder  located  upon  the 
truss  beneath  the  floor  and  supplied  with  water  through  tele- 
scopic pipes  in  the  berme  towers  operates  a  rack  and  pinion 
and  drives  cables  which  are  utilized  to  both  raise  and  lower  the 
bridge  instead  of  to  lower  it  only  as  is  customary.  This  bridge 
is  practically  completed;  the  only  work  remaining  consists  of 
cleaning  and  adjusting  of  the  bridge.  While  vexatious  delays 
have  occurred,  the  public  has  probably  suffered  little  incon- 
venience. 

Constructing  an  Arch  Bridge  Over  the  Erie  Canal  at  Pine 
AND  Lock  Streets,  in  the  City  op  Lockport,  N.  Y. 

Chapter  430,  Laws  of  1900. 

Niagara  Construction  Company,  contractors. 

Contract  dated Nov.     27,  1900 

Contract  to  be  completed May       1,  1901 

Work  begun Dec.     28,  1900 

Appropriation  |75,000  00 

Engineer's  estimate  of  cost 64,743  00 

Contract  price 51,769  80 

Estimate  of  work  done  to  September  30, 1901 ....  40,100  00 


•*- 


yiij  Rbpoiit  of  State  Engineer. 

Tlio  plan  fop  thie  bridge  contemplated  the  construction  of  a 
ribbed  Ht(»(»l-arch  skew  bridge,  164  feet  center  to  center  of  end 
pins  supporting  a  roadway  40  feet  in  width  of  buckle-plate  con- 
struction, having  a  brick  pavement  upon  concrete  foundation, 
and  two  sidewalks  13  feet  in  width,  of  concrete  reinforced  with 
**  expanded  metal."  New  masonry-faced  concrete  abutments 
have  been  built,  co^isiderable  difficulty  having  been  encountered 
on  the  berme  side  owing  to  the  hydraulic  race  adjoining  and  the 
neoossity  of  altering  the  intake  of  the  city  wafer-works.  The 
nui^onry  is  nearly  completed  and  the  condition  of  the  steel-work 
warrants  the  hope  that  it  will  be  completed  before  the  close  of 
this  season. 

Constructing  a  Steel  Foot  Bridge  Over  the  Erie  Canal  at 
Lyell  Avenue  in  the  City  of  Rochester,  N.  Y. 

Chapter  645,  Laws  of  1901. 

American  Bridgt*  Company,  contractors. 

Contract  dated July     30,  1901 

Contract  to  bo  completed Nov.       1,  1901 

Appropriation 13.000  00 

Knginoer*8  estimate  of  cost 2,704  00 

Contniot  prioe 2,427  50 


The  plansi  provide  for  an  overhead  fiH^t-bridge  just  east  of 
1  xe  1  axenue  lift  bridsr^*  to  aooommodate  the  considerable  foot 
Tr.it^^.o  xslnni  the  bridge  is  niisod.  The  employees  of  the  numer- 
or^Ji  5udu<5:rios  utar  this  site  find  the  delavs  incident  to  the  lift 
Vr.v!c\^  1h -.r.i:  misiHi  a  har\lsh:p.  Two  l«"0  foot  plate  girders  64^ 
ir.hts  hUh  sjvaitHl  S  ft-et  ivutor  to  ct^n:er,  supported  bv  steel 
>  v>?r^  xrjvu  oor..*>^:t^  v^-*'^  ^'•'l  supplied  wi:b  sai:iib>  stairways, 
A'v  v^^^'»^*^^d.  The  n;as\^r.rT  has  Ken  tvns:r"v:ed  bv  the  forces 
V  i  :>.e  lV;vA"V.v.t :::  \^f  l\:Mio  W\^rks  and  :^.e  ^^le^I  work  is  now  in 
:  -.  vess  v^f  r,  Ar.:tAv':\:T>:^  a:  :h^'  Kvvhtsrer  ^^'^n:  of  the  v»ntrtct»>rsc 

r  Jkrs  AVvl  t*sv,:v\i:t  s  of  vnv^:  h,\\e  Ivrn  ;rv:vi>'d  for  the  ica- 
s*  ZTT  *v.^<^:r .:;:.:>  of  :N*  fv '\^^:i:i  ^r:^:i^s  :v>  r.\tvi  The  require- 
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ments  of  superstructure  plans  prepared  by  the  Bridge  Depart- 
ment: 

Ferry  street  bridge,  Buffalo,  chapter  618,  Laws  of  1899,  and 
chapter  696,  Laws  of  1901. 

Cattaraugus  creek  bridge,  Versailles,  chapters  685,  Laws  of 
1901,  and  Ohio  street  bridge,  over  the  Clark  and  Skinner  canal, 
Buffalo,  chapter  695,  Laws  of  1901. 

* 

Drainage  of  Conbwango  Creek  in  the  Towns  of  Poland,  • 
Carroll  and  Kiantonb,  Chautauqua  County,  N.  Y. 

Chapter  448,  Laws  of  1900. 
Appropriation ^5,000  00 


IMans,  specifications  and  estimates  of  cost  for  the  construc- 
tion of  cut  offs  or  diversions  in  the  channel  of  this  creek,  as 
well  as  for  the  sub  and  superstructure  of  a  bridge  across  the 
proposed  Dolloff  cut  have  been  furnished  to  the  Commission  en- 
trusted with  the  carrying  out  of  this  work  during  the  pfist  year. 
Inasmuch  as  the  provisions  of  the  act  only  provide  for  furnish- 
ing the  plans,  there  is  no  knowledge  of  what  progress  has  been 
made  with  the  construction. 

Construction  of  a  Vertical  Wall  on  the  South  Side  op  the 
Erie  Canal,  in  the  Yillaqb  of  Eagle  Harbor,  Orleans 
County,  N.  Y. 

Chapter  686,  Laws  of  1901. 

Appropriation f3,000  00 

Engineer's  estimate  of  feost 3,288  75 


Plans  for  this  work  have  been  approved  by  the  Canal  Board 
and  the  work  is  now  being  advertised  contemplating  the  con- 
struction of  350  feet  of  concrete  vertical  wall  in  place  of  the 
defective  stone  wall  now  at  this  site.  The  work  is  to  be  done 
during  the  coming  winter. 
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Improvement  of  Glen  Creek,  Between  the  Northern  Cbntrai> 
Railway  and  the  Chemung  Canal,  in  the  Village  of  Wat- 
kins,  Schuyler  Coun^ty,  N.  Y. 

Chapter  699,  Laws  of  1901. 

Appropriation f 6,057  S3 

Engineer's  estimate  of  cost 4,886  CO 


The  appropriation  for  this  work  is  for  an  unexpended  balance 
from  chapter  697,  Laws  of  1S99,  provided  for  the  improvement 
of  Watkins  harbor. 

A  pile  and  earth  dvke  exists  along  the  banks  of  this  creek 
which,  owing  to  the  peculiar  conditions,  rots  out  very  quickly 
the  life  of  the  timber,  not  exceeding  three  to  four  years.  Re 
pairs  have  been  made  under  chapter  140,  Laws  of  1S95,  chapter 
624,  Laws  of  1S9S,  and  chapters  418  and  447,  Laws  of  1900,  th*^ 
appropriations  only  being  sufficient  to  make  repairs,  and  not 
of  ample  amount  to  provide  for  any  change  of  plan.  It  has 
been  decided,  in  view  of  these  facts,  to  plan  a  concrete  faced 
earth  dyke,  as  a  much  more  durable  and  economical  construc- 
tion in  the  end,  rebuilding  upon  a  complete  plan  so  much  as  the 
appropriation  will  permit  of,  and  at  such  points  as  are  most  in 
need  of  reconstruction.  This  work  is  now  being  advertised,  and 
it  is  hoped  to  complete  it  before  cold  weather. 

ORDINARY  REPAIRS. 

All  re\|ues:s  of  the  IVpartmont  of  Public  Works  for  plans. 

survovs  and  o:hor  oi-cirnvrinir  work  in  connection  with  the  ordi 

nary  niainienanve  havt^  Kvn  met  as  promptly  as  conditions 

warrante-d. 

CvM'RT  OF  CLVIMS. 

Prv^irrv^ss  has  cv^n::nvuHi  on  surveys  and  pn^^ivaration  for  trial 
bv  the  At:ori:ev  Ovnerul  Kfv^rv  the  Court  of  Claims.  Sessions 
of  the  court  for  trial  of  cases  u'^vn  this  division  were  held  in 
Buffalo  during  :he  ^tvks  of  rlune  24:h  and  September  9tL 
STicb  r^prv^sen:a:ion  and  rworxls  of  this  ofice  as  were  reqaested 
l«^in|:  provided. 


J 
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CANAL  IMPROVEMENT.  ' 

Chapter  79,  Laws  of  1895,  chapter  794,  Laws  of  1896;  chapter 
43,  Laws  of  1897;  chapter  569,  Laws  of  1897. 

During  the  past  jearc  hearings  upon  contract  No.  5,  Grannis 
&  O'Connor,  contractors,  and  contract  No.  13,  H.  C.  Allen  & 
Co.,  contractors,  were  held  by  the  Canal  Board,  and  awards 
made.  Trials  before  the  Court  of  Claims  of  contracts  2,  7  and 
8  were  held,  but  judgments  have  not  been  rendered  at  this  date. 

BARGE  CANAL  SURVEY. 

Chapter  411,  Laws  of  1900. 

It  was  my  pleasure  to  serve  both  James  J.  Overn,  special  res- 
ident engineer  in  charge,  and  Emil  Kuichling,  expert,  whenever 
called  upon,  in  furnishing  data  and  other  help  from  this  ofQce. 

A  boat  inspection  of  the  canal  has  been  made  this  fall  of  the 
general  conditions  of  the  various  structures  on  this  Division 
by  the  division  and  resident  engineers.  Owing  to  water,  an 
inspection  of  the  wells  and  trunks  of  many  of  the  culverts  was 
impossible. 

A  detailed  inspection  of  the  bridge  superstructures  was  not 
attempted,  it  being  assumed  that  this  will  be  done  by  the  Bridge 
department. 

The  head  walls  should  be  relaid  at  culverts  Nos.  3,  10,  11,  22, 
23,  41,  44,  46,  48,  51,  54,  57,  61,  63,  67,  68,  69,  70,  71,  72,  74,  76, 
80,  81,  82,  83,  84,  85,  86,  87,  90,  91,  93,  97,  107,  109,  110,  111,  113, 

115,  116,  119  and  120  on  the  north  ends  (the  canal  is  assumed 
as  running  east  and  west),  and  at  culverts  Nos.  9,  10,  11,  16, 
23,  24,  41,  46,  51,  52,  57,  63,  66,  67,  68,  72,  81,  83,  90,  93,  110,  111, 
112  and  119  on  the  south  ends. 

The  wings  need  relaying  at  culverts  Nos.  5,  17,  18,  22,  23, 
41,  44,  46,  48,  51,  54,  57,  63,  67,  68,  69,  70,  72,  74,  76,  80,  81,  82, 
83,  84,  85,  87,  90,  91,  93,  97,  100,  104,  109,  110,  111,  112,  113,  115, 

116,  119  and  120  on  the  north  ends,  and  at  culverts  Nos.  4,  9, 

12,  15,  16,  17,  23,  24,  37,  41,  46,  51,  53,  57,  63,  65,  67,  68,  72,  81, 

83,  88,  90,  93,  109,  110,  111,  112,  114,  117,  119,  121  and  122  on 

the  south  end6. 

20 
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The  Joints  of  the  headwalls  shoald  be  raked  out  and  repointed 
at  culverts  Nos.  4,  6, 12, 13, 14, 15, 17, 18, 19,  24,  33,  52,  53,  77,  86, 
103,  108,  112,  117,  118,  121  and  122  at  the  north  ends  and  at  cul- 
verts Nos.  3,  4,  6,  12,  13,  14,  15,  19,  20,  21,  35,  37,  43,  44,  48,  53, 
65,  74,  77,  84,  85,  86,  91,  97,  100,  102,  108,  113,  114,  116,  117  and 
120  at  the  south  end. 

The  wells  need  cleaning  out  at  culverts  Nos.  6,  20,  46,  52,  66, 
70,  73,  75,  82,  104,  108,  112  and  117  at  the  north  ends,  and  6,  29, 
48,  52,  68,  70,  73,  74,  85,  89,  91,  97,  101,  104,  108  and  112  at  the 
south  ends,  and  the  trunks  of  Nos.  32,  117,  119,  120  and  121,  as 
M^ell  as  probably  all  of  the  culverts  with  submerged  trunks,  and 
which  could  not  be  inspected. 

Trees  and  other  vegetation  should  be  removed  from  the  north 
end-walls  of  culverts  Nos.  53,  61,  68,  69,  70,  103,  118  and  120, 
and  from  the  south  end-walls  of  culverts  Nos.  18,  68,  74,  and  104, 
and  the  ditches  at  the  north  end  of  culverts  Nos.  41,  42,  44,  52, 
76,  94  and  101,  and  the  south  end  of  Nos.  52,  66,  94, 116  and  119 
require  cleaning  out. 

The  head-wall  at  the  north  end  of  culvert  No.  10  should  be 
rebuilt  in  the  near  future,  as  it  is  in  danger  of  failure  and  the 
consequent  stoppage  of  water  from  waste-weir  No.  1,  which 
would  render  this  waste-weir  situated  on  the  low  level  and  the 
hiHt  one  on  this  division,  inoperative.  There  is  a  considerable 
loak  in  the  arch  of  culvert  No.  38  about  25  feet  from  the  north 
end. 

Culvert  Xo.  51  drips  considerably;  culvert  No.  63  appears  to 
have  settled  under  the  prism  and  should  be  pumi>ed  out  and 
lns|HH*tod,  Culvert  No.  65  drips  considerably  about  25  feet  from 
the  lu^rme  end.  Culverts  Nos.  73  and  76  are  filled  with  qnarry 
«pawls.  Culvert  No.  115  has  wooden  trunk  which  is  exiK>8ed 
to  the  air  and  under  present  conditions  will  soon  rot  out. 

The  towiKUh  abutments  of  bridges  Nos.  32,  79, 114, 167b,  178, 
15U  and  204,  and  Ivrme  abutments  of  bridges  Nos.  19,  30,32,  50, 
4VK  CO,  0^,  7»,  125,  149. 10iU>.  lCiK\  167b,  167c,  170,  both  piers  178, 
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186  and  204,  should  be  rebuilt,  being  in  my  judgment  in  a  danger- 
ous condition. 

The  wings  of  the  abutments  of  the  following  bridges  should 
be  relaid.  Towpath  abutment  east  wings  Nos.  33,  40,  47  and 
105;  west  wings  Nos.  33,  40,  47,  105  and  150.  Berme  abutment 
«ast  wings,  Nos.  29,  40,  42,  44,  48,  49,  57,  88,  97, 100, 105, 136, 137, 
141,  146  and  153;  west  wings,  Nos.  29,  40,  42,  44,  48,  49,  57,  88, 
S2,  96,  97,  100,  101,  102,  105,  112,  121,  136,  137,  141,  146,  151  and 
153. 

The  following  abutments  need  repointing:  Towpath  side  No. 
1,  2,  3,  6,  7,  18,  19,  20,  23,  30,  31i,  35,  36,  37,  38,  39,  40,  41,  42,  43, 

45,  47,  48,  49,  50,  52,  53,  55,  56,  57,  58,  60,  64,  66,. 67,  68,  70,  76,  80, 
«1,  92,  94,  95,  96,  97,  98,  99,  100,  101,  104,  106,  107,  109,  110,  111, 
112,  117,  118,  119,  127,  135,  136,  139,  152,  153,  154,  166b,  167a, 
169a,  176,  179,  180,  184,  187,  189,  194,  196^,  201,  202,  207,  211, 
217,  218  and  219.  Berme  side,  Nos.  2,  3,  6,  7,  11,  13,  18,  20,  ?3, 
27,  29,  31i,  35,  36,  37,  39,  40,  43,  45,  47,  51,  52,  53,  55,  56,  62,  64, 
«6,  70,  76,  80,  81,  94,  95,  96,  98,  101,  102,  104,  106,  107,  109,  110, 
111,  112,  117,  118,  119,  120,  122,  123,  127,  136,  139,  140,  150,  151, 
152,  154,  156,  157,  164,  167b,  168c,  169a,  170,  174b,  176,  179,  180, 
184, 187, 189, 191,  194, 196^,  202,  211,  217,  218  and  219. 

The  coping  on  the  wing  walls  of  the  following  abutments  re- 
•quires  resetting.  Much  of  it  is  sloping  coping  which  has  slid 
awav.  Towpath  side  Nos.  3,  8,  9,  11,  19,  21,  57,  60,  96,  110,  129, 
136  and  138.  Berme  side,  Nos.  1,  2,  3,  8,  9,  10,  21,  27,  28,  55,  58, 
87,  88, 121, 123,  131, 138, 142, 143  and  148. 

The  entire  superstructure  on  bridges  Nos  12, 19,  28,  36,  44,  45, 

46,  49,  52,  53,  55,  64,  65,  66,  67,  71,  73,  74,  75,  80,  81,  82,  83,  85, 
«6,  97,  113,  115,  116b,  118,  123,  125,  129,  135,  140,  140^,  141,  153, 
184,  185,  186,  189,  189i,  192,  194,  210,  211,  217,  218,  219,  220,  and 
the  portion  below  the  flooring  on  bridges  Nos.  20,  21,  31,  33,  34, 
35,  38,  39,  40,  48,  50,  62,  63,  67^,  84,  117,  126,  128,  137,  165,  175i, 
177  require  repainting  and  in  many  instances  a  thorooyh  clean- 
ing with  wire  brushes  should  precede  the  painting. 

New  trusses  should  be  provided  for  bridges  Nos.  1,  #4,  57,  59, 
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118,  123,  166a,  166c,  167a,  167c,  171,  172,  180,  211,  212  and  219, 
while  the  sway  bracing  should  be  adjusted  on  bridges  Nos.  5, 
36,  52,  93, 108,  121,  122,  125, 127,  129, 157  and  179. 

I  believe  that  bridges  Nos.  118,  120  and  125  are  too  light  for 
the  loads  which  are  passing  over  them  and  would  recommend 
an  investigation  of  this  matter  by  the  Bridge  Department. 

No  thorough  inspection  of  the  six  stop  gates  upon  this  divi- 
sion could  be  made  with  the  water  in  the  canal,  but  indications 
pointed  to  their  being  in  fair  condition.  The  Medina,  Palmyra 
and  Lyons  aqueducts  all  leak  more  or  less  through  the  masonry,, 
particularly  the  former,  which  should  be  repointed,  grout  forced 
into  voids  and  the  vegetation  removed  from  joints. 

Waste-weir  No.  2  requires  cleaning  out  of  outlet  channel;  Xo. 
3  needs  a  new  timber  platform;  No.  4,  the  steel  bulkhead  and 
waste-gates  need  cleaning  and  painting.  While  the  masonry 
shows  no  leaks,  the  outlet  stream  would  indicate  that  water 
is  passing  under  the  foundations.  No.  5  needs  pointing  and 
closing  of  leaks  in  west  wing.  No.  7,  steel  bulkhead  and  gates 
require  scraping  and  painting.  One  end  of  one  of  the  "  I " 
beams  supporting  floor  has  slipped  from  the  pier.  No.  14  is  in 
bad  condition  and  should  be  rebuilt  and  lowered  so  gates  may 
drain  canal,  which  has  been  deepened  at  this  point.  No.  15, 
seems  to  have  a  leak  around  masonry  which  could  not  be 
found  owing  to  presence  of  timber  flume.  No.  16,  at  end  of  old 
canal  Holley.  This  structure  was  repaired  during  1900.  (The 
condition  of  the  old  c^nal  is  such  that  no  volume  of  traffic  can 
utilize  it.  Were  a  spillway  constructed  across  its  junction  with 
the  present  canal  it  would  relieve  the  danger  from  breaks  on 
the  two  high  banks  across  which  it  passes).  No.  17,  at  the 
springing  line  of  each  arch,  grout  should  be  pumped  into  exist- 
ing voids.  No.  19,  spillway  needs  repointing  and  timber  bulk- 
head and  gates  should  be  renewed.  No.  20  is  in  very  bad  condi- 
tion and  should  be  rebuilt.  No.  21,  bulkhead  and  gates  should 
be  scraped  and  painted.  No.  22,  the  breast  wall  leaks  badly; 
east  end  has  two  considerable  leaks;  timber  gates  decayed^ 


Wbstsrn  Division:  Canal  Stbuoturbs.  309 

should  be  rebuilt.  No.  23,  bulkhead  needs  repainting  and  retain- 
ing wall  at  end  should  be  relaid. 

The  defects  in  locks  requiring  attention  are  as  follows:  No. 
53,  one  new  balance  beam  and  repair  of  two  paddles  of  tumble 
gate  now  out  of  use.  No.  54,  tightening  of  bottom  of  berme 
lock,  which  leaks  badly  when  full,  into  adjoining  cellar.  No.  55, 
one  new  balance  beam  needed  and  the  berme  lock  leaks  badly, 
especially  around  its  upper  gates.  No.  56,  plank  and  railing 
of  platform  need  renewing.  Shaft  of  operating  machinery 
needs  leveling  up  with  shims.  No.  57,  a  few  leaks  in  berme  lock. 
No.  58,  one  new  balance  beam  needed,  berme  lock  leaks  slightly. 
No.  59,  a  leak  exists  under  tumble  gate  of  the  berme  lock. 
Gate  to  adjoining  dry  dock  in  leaky  condition.  No.  62,  there 
is  a  leak  at  east  end  of  division  wall  and  settlement  of  earth 
over  same.  A  number  of  leaks  exist  in  towpath  lock.  No.  63, 
walls  of  lengthened  lock  leak  badly.  No.  64,  both  locks  leak 
somewhat.  Tumble  gate  of  berme  lock  should  be  overhauled. 
No.  65,  the  lengthened  portion  of  the  berme  lock  leaks  badly. 
No.  66,  one  new  balance  beam  needed.  Wall  between  lock  and 
dry-dock  leaks  badly.  Nos.  67  to  71,  several  of  the  stone 
mitre-sills  require  renewing. 

The  State  has  abandoned  the  Hamburg  canal  to  the  City  of 
Buffalo,  which  is  constructing  a  large  overflow  sewer  from  the 
Hamburg  sewer  in  same  and  filling-in  the  prism.  The  Ohio 
Basin  slip  and  Clark  and  Skinner  canals  extend  from  the  Ham- 
burg canal  to  Buffalo  river,  and  the  closing  of  the  Hamburg 
has  stopped  what  little  current  formerly  existed  in  them. 
Sewage  and  other  refuse  deposited  in  these  two  slips  is  rapidly 
filling  up  the  channels  and  rendering  them  foul.  The  City  of 
Buffalo  is  constructing  a  branch  from  the  sewer  in  the  Hamburg 
canal,  to  empty  into  the  Ohio  Basin  slip.  The  usefulness  of 
these  slips  for  navigation  has  probably  passed,  and  they  should 
either  be  filled  in  and  remove  the  necessity  of  rebuilding  the 
now  obsolete  bridges  carrying  the  streets  over  them,  or  some 
means  provided  of  preventing  them  from  becoming  nuisances. 
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HIGHWAY  IMPROVEMENT. 

When  my  last  annual  report  was  submitted,  three  roads, 
namely,  River  road  No.  23,  Whites  Corners  road  No.  2a  and 
Orchard  Park  road,  section  1,  No.  27,  were  under  construction, 
with  every  prospect  of  completion  during  the  season.  Bad 
weather  prevented  the  completion  of  the  first  two  of  these  until 
late  in  November,  1900,  and  they  were  only  accepted  by  the 
State  after  a  written  agreement  had_  been  given  by  the  con- 
tractors to  remedy  any  defects  which  might  appear  during  the 
winter,  owing  to  the  impossibility  of  their  use  by  traffic  30  days 
prior  to  snow.  These  agreements,  were  carried  out  and  neces- 
sary slight  repairs  made  in  the  spring  of  1901.  Inability  of  the 
contractors  to  secure  stone  (local)  for  the  foundation  course, 
combined  with  bad  weather,  prevented  the  contractors  com- 
pleting section  1  of  the  Orchard  Park  road  until  this  season. 

The  scarcity  of  labor,  abundance  of  work,  eight-hour  law  and 
general  prosperity  have  tended  to  increase  prices  and  hence  the 
cost  of  work  over  past  years.  As  a  consequence  it  has  been 
necessary  to  raise  estimates  of  cost  and  request  increased  ap- 
propriations from  boards  of  supervisors  to  meet  the  county's 
share,  resulting  in  delay  in  awarding  the  contracts  for  road  con- 
struction begun  during  the  current  year  until  July,  thus  shorten- 
ing the  season  during  which  construction  may  go  on  about  two 
months. 

STONE  SUPPLY. 

In  the  past  the  difficulty  has  been  in  securing  a  sufficient 
amount  of  trap  rock,  while  this  season  delays  have  been  caused 
through  failure  to  secure  limestone  for  foundation  and  screen- 
ings. 

While  an  abundance  of  stone  exists  in  or  near  the  territory 
where  construction  is  now  going  on,  few  plants  are  so  equipped 
as  to  furnish  stone  as  demanded  by  the  specifications.  Many 
crushers  are  scattered  arourd  at  different  points  but  few  have 
suitable  elevators  and  nearly  all  lack  and  will  not  procure  a 
rotary  screen,  so  essential  to  the  proper  sizing  of  the  stone.     At 
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present,  unless  the  local  stone  used  for  foundation  course  is  lime- 
stone, the  product  of  the  crusher  under  1^  inches  in  diameter  is 
a  waste  product.  The  use  of  this  now  waste  product,  after  hav- 
ing been  properly  separated  into  the  various  sizes,  thus  reducing 
the  cost  of  the  work  without  in  my  opinion  materially  affecting 
the  quality,  is  commended  to  your  consideration. 

A  large  plant  is  located  at  South  LeRoy  for  crushing  limestone, 
which  owing  to  the  satisfactory  quality  of  the  product,  its  loca- 
tion,  and  the  prices  which  its  large  output  enables  it  to  quote, 
resulted  in  its  selection  as  a  source  of  supply  by  all  the  contrac- 
tors having  work  on  this  division,  for  a  portion  at  least  of  the 
limestone  product  required  by  them.  Accidents  and  inclement 
weather  resulted  in  a  decreased  output  of  the  crusher  and  hence 
failure  on  the  part  of  the  quarrymen  to  supply  to  the  railroad 
upon  which  their  plant  is  located  the  amount  of  crushed  stone 
called  for  by  a  contract  with  them^  and  as  a  consequence  we, 
without  warning,  were  cut  off  from  our  supply  of  stone  through 
the  appropriation  by  the  railroad  company  of  all  stone  loaded. 

It  has  been  diflflcult  for  the  contractors  to  secure  other  stone 
on  such  short  notice  With  the  result  that  all  of  the  work  has 
been  seriously  delayed,  so  much  so  that  Southport  road,  section 
2,  and  the  Fairport  road,  probably  will  not  be  completed  this 
season. 

In  the  Medina  sandstone  district,  quarries  adjoin  the  canal 
for  upwards  of  twenty  miles,  having  quantities  of  quarry  spawls 
in  spoil  banks  which  probably  can  be  secured  for  little  or  noth- 
ing, as  they  are  now  in  the  way  of  quarry  operations  and  should 
provide  a  suflBcient  and  cheap  source  of  supply,  which,  while 
not  as  hard  or  durable  as  the  harder  grades  of  limestone,  should 
prove  a  satisfactory  foundation  stone.  Stone  of  this  character 
was  used  for  the  foundation  of  Little  Ridge  road  No.  6,  which 
has  had  two  years  of  traffic  over  it  with  little  or  no  attention 
and  m  still  in  good  condition. 
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WIDE  TIRES. 

Narrow  tires  continue  to  injure  our  roads.  Monroe  county  hag 
a  Wide  Tire  Law  which  is  operative  on  roads  improved  by  State 
aid,  but  its  enforcement  can  hardly  be  called  rigorous,  and  other 
counties  hesitate  to  take  up  the  question. 

MAINTENANCE. 

The  writer  has  spent  much  time  in  endeavoring  to  have  com- 
pleted roads  properly  maintained,  with  results  most  discourag- 
ing. The  maintenance  seems  to  be  a  matter  of  education  and 
reeults  are  just  beginning  to  appear.  Through  the  cooperation 
of  the  County  Engineer  of  Erie  county  an  appropriation  for 
maintenance  has  been  made  by  the  board  of  supervisors  and 
while  too  late  to  accomplish  much  this  year  gives  hopes  of  better 
results  in  the  future.  The  Highway  Commissioners  of  the  towns 
of  Brighton  and  Irondequoit,  Monroe  county,  have  done  all  in 
their  power  to  maintain  the  improved  roads  in  their  territory, 
but  have  been  unable  to  accomplish  much  owing  to  lack  of  funds 
and  the  failure  of  the  board  of  supervisors  to  make  an  appro- 
priation, notwithstanding  several  communications  which  I  have 
transmitted  to  them  requesting  action. 

There  is  much  confusion  as  to  the  provisions  of  the  various 
laws  as  to  how  the  funds  for  maintenance  are  to  be  provided  and 
expended,  the  attorneys  of  different  boards  of  supervisors  inter- 
preting the  laws  differently.  Could  an  amendment  be  made 
clearly  and  concisely  covering  the  entire  question  in  one  act 
instead  of  through  several  acts  as  at  present  it  would  materially 
aid  in  the  solution  of  this  vexatious  problem. 

An  effort  was  made  to  try  the  experiment  of  sprinkling  with 
crude  oil,  made  possible  through  the  offer  of  a  resident  of  the 
town  of  Brighton  to  meet  the  expense  of  the  experiment,  but 
after  considerable  effort  it  was  found  impossible  to  procure  the 
oil  at  a  figure  low  enough  so  as  to  make  it  possible  to  continue 
the  use  of  oil,  even  in  the  event  of  success  in  the  experiments, 
for  which  reason  the  matter  was  dropped. 
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A  steel  track  system  for  roads  has  been  called  to  my  attention^ 
l}ut  while  it  may  have  merit  in  localities  where  the  cost  of  stone 
is  prohibitive,  it  does  not  appeal  to  me  as  suitable  for  use  in  this 
section.  The  use  of  brick  tracks  used  in  a  similar  manner  I  be- 
lieve has  the  same  objections. 

Orchard  Park  Road,  Sbotion  1,  No.  27,  Erie  County,  N.  Y. 

Chapter  115,  Laws  of  1898. 

Length  of  road  1.155  miles;  width  of  metalling,  16  feet. 

Chambers  &  Casey,  contractors. 

Plans  approved  by  board  of  supervisors Sept.      4,  1900 

Contract  dated Sept.    27,  1900 

Contract  to  be  completed Oct.      15,  1900 

Work  begun Oct.        6,  1900 

Work  finished Aug.     13,  1901 

Engineer's  estimate  for  work |15,324  36 

Contract  price 12,948  00 


This  road  runs  northerly  from  the  cross-roads  in  the  village 
of  Orchard  Park  to  a  point  about  1,000  feet  northerly  of  Web- 
sters  Corners,  an  old  "  plank  road  "  having  a  very  large  traffic 
in  dairy  and  other  farm  products.  The  soil  is  of  a  clayey  nature. 
A  trolley  track  runs  through  the  center  of  the  southerly  1,100 
feet  of  the  improvement  and  along  the  side  of  the  remainder 
of  the  road.  Buffalo  and  LeRoy  limestone  was  used  for  the 
foundation  course  of  four  inches  and  trap  rock  for  the  two-inch 
•wearing  course. 

Considerable  trouble  was  encountered  due  to  springs  in  the 
village  of  Orchard  Park  and  the  tile  underdrains  laid  years 
ago,  clogged  up  and  long  since  forgotten,  which  were  displaced 
by  the  rolling  of  the  subgrade  and  discovered  by  digging  to 
find  the  cause  of  saturation  of  subgrade. 
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SouTHPORT  Road,  Section  2,  No.  28,  Chemung  County,  N.  Y. 

Chapter  115,  Laws  of  1898.    . 

Length,  3.408  miles;  width  of  metalling,  16  feet. 

Swan  &  Murray,  contractors. 

Plans  approved  by  board  of  supervisors Oct.       2, 1900 

Contract  dated. July    17, 1901 

Contract  to  be  completed Oct.     15, 1901 

Work  begun  ....". July    22, 1901 

Engineer's  estimate  of  cost  (revised) f34,131  68 

Contract    price 33,108  00 

Estimate  of  work  to  Sept.  30,  1901 12,581  04 


This  road  is  a  continuation  southerly  of  Southport  road,  sec- 
tion I,  constructed  last  year,  and  passes  through  the  village  of 
Pine  City  and  Seelye  Creek,  extending  to  the  State  line.  A  very 
bad  plank  road  is  replaced  by  this  improvement,  the  old  road 
having  had  no  renewals  of  plank  in  several  years.  Local  stone 
taken  from  a  quarry  opened  by  the  contractors  adjacent  to 
the  work  and  near  Seelve  creek  is  used  for  the  foundation 
course  and  trap  rock  for  the  top.  Limestone  screenings  are 
provided  for  in  the  specifications.  Owing  to  delays  in  securing 
limestone  screenings  from  LeRoy,  with  the  consequent  delay 
in  construction,  it  was  deemed  that  the  best  interest  of  the 
public  would  be  conserved  by  the  earlier  completion  of  the  road 
through  use  of  local-stone  screenings  in  the  foundation  course^ 
and  a  supplemental  agreement  was  entered  into  with  the  con- 
tractors permitting  such  substitution,  a  rebate  being  made 
upon  the  contract  price  equivalent  to  the  difference  in  cost. 

This  work  has  been  carried  on  with  energy,  and  aside  from 
the  lack  of  limestone  screenings  is  now  making  satisfactory 
progress. 
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SouTHPORT  Bo  AD,  SECTION  3,  No.  29,  Chbmuno  County,  N.  Y. 

Chapter  115,  Laws  of  1898. 

Length  of  road,  1.06  miles;  width  of  metalling,  16  feet. 

Costello  &  Neagle,  contractors. 

Plans  approved  by  board  of  supervisors Oct.      2, 1900* 

Contract  dated July    17, 1901 

Contract  to  be  completed Oct.     15, 1901 

Work    begun Aug.    24, 1901 

Engineer's  estimate  of  cost  (revised) f  10,450  00* 

Contract  price 10,634  00 

Estimate  of  work  Sept.  30,  1901 744  3a 


■t- 


=5 


This  road  joins  the  city  of  Elmira  with  Southport  road,  sec- 
tion I,  constructed  a  year  ago,  and  with  section  II,  now  build- 
ing, will  complete  the  improvement  of  this  much  travelled 
highway  from  Elmira  to  the  Pennsylvania  line,  and  it  ia 
expected  to  attract  much  trade  to  Elmira  from  across  the  State 
line.  The  soil  is  gravelly,  and  although  the  gravel  in  this  sec- 
tion is  useless  as  a  surface  it  forms  a  splendid  foundation. 

Local  stone  is  used  for  the  foundation  course  from  the 
Grover  quarry  about  a  mile  south  of  the  road.  Trap  rock  top- 
is specified,  the  whole  bound  with  limestone  screenings.  The 
same  contractors  are  building  the  adjoining  South  sBroadway 
road,  and  the  reason  more  work  has  not  been  done  on  this  road 
at  this  time  is  due  to  the  necessity  of  finishing  one  road  at  a 
time  and  thuB  give  the  public  an  outlet. 

South  Broadway  Road  No.  30,  Chemung  County,  N.  Y. 

Chapter  115,  Laws  of  1898. 

Length  of  road,  1.021  miles;  width  of  metalling,  16  feet. 

Costello  &  Neagle,  contractors. 

Plans  approved  by  board  of  supervisors Oct.  2, 1900* 

Contract  dated July  17, 1901 

Contract  to  be  completed Oct.  15, 1901 

Work   begun July  18, 1901 
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Engineer's  estimate  of  cost  (revised) $8,859  31 

Contract  price 9,167  00 

Estimate  of  work  Sept.  30,  1901 8,708  65 


This  road  extends  from  the  Elmira  city  line  to  Sonthport  road. 
which  it  joins  at  Bulkhead,  giving  access  to  the  improTed  Sontli- 
port  road  from  the  westerly  portion  of  Elmira.  The  soil  is 
gravel  It,  making  a  good  foundation.  A  local  stone  foundation 
course  has  been  laid,  with  trap  top  bound  with  LeBoj  limestone 
soretniings.  This  road  is  completed  with  the  exception  of  a  little 
touolnug  up  and  the  30  days  of  sprinkling  and  maintenance 
r^Hiuirtxl  by  the  contract. 

Ptttsford  Road  No.  61,  Monroe  Coitntt,  X.  Y. 

Chapter  115,  Laws  of  1S9S. 

L^i^ngth  of  road,  1.304  miles:  width  of  metalling.  16  feet. 

Whit  more,  RauK^r  &  Vioinus,  contractors. 

r^^us  approvtHi  by  boiird  of  supervisors Jan.     15. 1901 

lVnTr,^ot   dau^ July    15. 1901 

Contract  to  be  c\nup!eit'd f>*t-     15, 19<)1 

Work  K^T.n Julv    22. 19«Jl 

Fr.C'.r.t^  r*s  os::n:a:o  of  wv*rk   revist-i? fl3^j2  54 

Cor,:r,^v T  yruv l.>:2«»  l«) 

Vs:::r.,s:t^  of  work  :o  S^ pt.  ;Vv  iv».l 11.4S4  •» 


v;  ;   ,;^;.;r,;      Tit  s; f.  i^  a  v- TV  V>r.:  ind  sbifrlz-c  ssand.    Tbe 


ry.-s  m  v".rk  is  ji  vvr.::r.r«^;;oi;  o:  :':.•  Eas:  ATer^ae  r<Mid.iiiipoi>red 
:>*,\  v;  j;r^  ^co.  &r..:  t\TtT.ds  to  Thv  v'VT;v«r*:r  Iir?es  of  ibe  villas^ 


J 
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mentary  upon  the  beneficence  of  road  improvement  that  the 
contractors  hauled  stone  quite  five  mil^s  from  their  quarries 
at  a  seeming  benefit,  two  yards  or  about  4,800  pounds  to  the 
load  over  improved  roads,  notwithstanding  the  canal  wa» 
within  less  than  a  half  mile  of  the  end  of  their  contract.  Before 
the  improvement  of  East  avenue  a  ton  was  all  a  team  could 
haul  and  then  slowly  and  laboriously. 

The  unprecedented  rainfall  (largely  during  nights)  has  proven 
a  great  benefit  to  this  road  in  consolidating  the  fills,  and  yet 
has  caused  little  or  no  delay  to  construction.  This  work  has 
been  carried  on  in  an  expeditious  and  satisfactory  manner  and 
the  contract  will  be  completed  within  the  colftract  time. 

Pairport  Boad  No.  60,  Monroe  County,  N.  Y, 

Chapter  115,  Laws  of  1898. 

Length  of  road,  3.039  miles;  width  of  metalling,  16  feet. 

Chambers  &  Casey,  contractors. 

Plans  approved  by  board  of  supervisors Jan.     15, 1901 

Contract  dated July    15, 1901 

Contract  to  be  completed Oct.     15, 1901 

Work  begun •. July    28, 1901 

Engineer's  estimate  of  cost  (revised) |32,539  87 

Contract  price 32,400  00 

Estimate  of  work  Sept.  30,  1901 16,848  00 


This  road  extends  from  the  easterly  end  of  the  East  avenue 
improvement  to  Basket  street,  a  short  distance  from  the  cor- 
porate line  of  Fairport.  The  reason  for  omitting  the  short  sec- 
tion before  reaching  Fairport  is  that  the  approaches  to  the 
bridge  over  the  Erie  canal  are  now  very  diflQcult,  and  a  proposi- 
tion is  on  foot  to  locate  a  lift  bridge  at  this  point  and  thus 
reduce  the  grades  on  the  approaches.  The  soil  is  of  a  very  light 
sand,  shifted  by  every  breeze  and  making  extremely  hard  draw- 
tag,  especially  in  dry  weather.  The  improvement  remedies  the 
former  difficult  grades.    LeRoy  limestone  has  been  used  for  the 
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foundation  course,  but  recent  difficulty  at  the  quarry  shutting 
off  the  supply  from  this  source  without  warning  has  seriously 
•embarrassed  the  contractors  and  delayed  the  work. 

A  small  amount  of  Medina  sandstone  was  used  pending 
arrangement  made  for  limestone  from  Waterloo,  and  in  order 
to  keep  the  work  progressing  when  short  of  other  stone,  trap 
Tock  has  been  used  in  the  foundation.  The  top  is  of  trap  rock, 
the  whole  bound  with  limestone  screenings.  This  work  has 
been  prosecuted  with  energy  and  probably  would  have  been 
<;ompleted  except  for  the  delay  in  the  stone  above  referred  to, 
but  at  this  writing  it  hardly  seems  possible  to  complete  the 
work  this  fall. 

Upon  the  suggestion  of  this  office  the  town  of  Perinton  has 
contracted  for  and  is  now  building  a  concrete  bridge  of  40  feet 
-span,  replacing  a  weak  iron  bridge  across  Irondequoit  creek, 
upon  plans  and  under  the  direction  of  this  office,  adding  to  the 
•efficiency  of  the  road. 

• 

SURVEYS. 

A  party  making  road  surveys  has  been  in  the  field  continu- 
ously all  summer  taking  up  the  various  petitions  in  the  order 
best  suited  to  the  demands  and  economy.  The  notes  have  been 
plotted  in  the  office  as  rapidly  as  the  available  force  permitted 
of  and  the  plans  will  be  completed  during  the  coming  winter  as 
rapidly  as  possible. 

The  following  tables  will  show  in  a  concise  way  the  condition 
of  the  highway  improvement  work  up  to  September  30,  1901. 
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85 
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79 

42 

98 

42 

99 

42 

ibo 

42 

101 

45 

62 

LOCATION. 


State  of  progreM. 


SonthiMrt  road«  Bootlon  I 
boutbport  road«  aection  2 
Soul b port  road,  seotion  3 

Sonth  Broadway  road 

WeiUbarg 


Chemung  County. 

CoDBtmctimi  flnifbed. 
•  Uoder  oon  stmotion . . . 
Under  oonatmctlon. .. 
Under  oonstmction . .. 
Survey  completed  .... 


JBHe  OwMfy. 


Anrora-BoflKftlo , 

Baee  Line,  Grand  Island,  seotion  1  . 
Base  Line,  Grand  Island,  section  2  . 
Base  Line,  Grand  Island,  section  8  . 

Big  Tree  road 

Main  street,  Bnftalo,  section  1. 
Main  street,  Bafialo,  section 
Main  street,  BniTalo,  section 
Main  street,  BniTalo,  section 
Ore  bard  Paik  road,  seotion  1 
Orcbard  Park  road,  section  2 
Urcbard  Park  road,  seotion  • 
Orcbard  Park  road,  section  4 

River  road,  section  1 

River  road,  sections  2  and  3  . 

Transit  load,  section  1 < 

Transit  mad.  section  2 ,. 

Wbites'  Corners 


2. 
3. 
4. 


Plans  completed 

Sorvey  made 

Surrey  made 

Survey  made 

Plans  completed 

Plans  completed 

Plans  oouipleted 

Plans  completed 

Plans  completed 

Constmotlon  finisbed. 

Plans  completed 

Plans  completed 

Plans  completed 

Constraction  fluisbed 

Plans  completed 

Plans  completed 

Plans  completed 

Constmctton  fluisbed. 


Livifigtton  Oounty, 


Dansville-Mt.  Morris,  section  1. 
Dansville-Mt.  Morris,  section  2. 
Dansville-Mt.  Morris,  section  8. 

Ml.  Morris-Greneseo 

Geneneo-Avon,  section  1 

Geneseo-Avon,  section  2 

Avou'Caledonla 


Plans  completed 

Plans  fifty  per  cent  completed.... 

Survey  made 

Survey  made 

Plana  completed 

Plans  completed 

Plans  completed 


Mcnroe  OoufUy. 


BufPalo  road,  seotion  1 

Bnfifalo  road,  section  2 

Clit'ton  road,  seotima  1 

Cbili,  section  I 

C*bili,  s«H:tion  2 

Despatcb.  section  1 

DeitpMtcb,  section  2 

Dogway  road,  seotion  1 

Dugway  road,  seotion.2 

DuKway  road,  section  8 

Bast  avenue,  Roobester 

Fttirport  road 

Hamlin,  section  1 

Hamlin  road,  section  2 

Hilton  road 

Uufison  avenue,  Rocbester,  section  1 . 
Hudson  avenue,  Rochester,  section  2. 

Lake  road 

Liitle  Ridge,  section  1 ' 

Little  Ridge,  section  2 

Little  Ridge,  sections 

Little  Ridge,  section  4 

lA'eil  avenue.  Roobester 

Monroe  avenue,  Rocbeeter 

Peiifield   section  1 

Pentield.  section  2 

Pittsford : 

Portland  avenue,  Rocbester.  section  1 

Ricb's  Dugway 

Scottsville,  nection  1 

Scottaville,  section  2 

Webster,  section  1 

Webster,  section  2 

Webster,  section  3 

Webster,  secuon  4 

West  Henrietta 


Plans  completed 

Plans  completed 

Plans  completed 

Survey  made 

Survey  made 

Plans  completed 

Plans  completed 

Survey  made 

Survey  made 

Survey  made 

Construction  finisbed 

About  75%  constructed 

Plans  completed 

Plans  completed. 

Survey  made 

Construction  finisbed 

Survey  made 

Survey  made 

Construction  finisbed 

Survey  made 

Survey  made 

Survey  made 

Construction  fluisbed , 

Plans  completed 

Plans  75%  completed 

Plans  7j%  completed 

Construction  practically  fluisbed. 

Survey  made 

Surrey  made 

Plans  completed '... 

Plans  completed 

Plans  completed 

Plans  completed 

Plans  completed 

Pluis  completed :. 

Plans  completed 


1- 

g  B 
Cfi 


2.600 
8.408 
1.060 
1.02t 
4.828 


5.678 
1.800 
2.688 
1.948 
4.004 
8.416 
1.920 
5.026 
6.681 
156 
.952 


1 

0. 

3.410 


1. 
1 


.170 
.458 
8.016 
4.283 
4.062 
6.540 


5.878 
4.899 
8.068 
6.197 
3.728 
8.257 
6.804 


0.364 
5.089 
8.623 
8.107 
2.566 
0.994. 
0.757 
3.800 
4.019 
2.880 
2.450 
3  039 
4.687 
4.067 
4.300 
0.637 
0996 
2.O0O 
6.580 
2  062 
3.608 
8.360 
2.121 
4.226 
8.636 
5.312 
1.304 
0.708 
2.456 
2.254 
7.537 
1.570 
2.960 
8.398 
2.879 
6.287 
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Petitions  Have  Been  Made  for  the  Following  Roads  Which 
Have  Not  Been  Deemed  of  Sufficient  Imporiancej  After  a 
Suitable  Inspection,  for  Improvement 


3 

m 

16S 
179 
197 

86 
212 
177 
176 
210 

90 
227 
228 

82 


LOCATION. 


North  Chemmig 

Abbot 

Allen's  Creek 

Baniard'B  Croeaiiig 

Clinton  avenae 

Bast  Henrietta 

Float  Bridffe 

Five  Mile  Line 

Portland  avenue,  aeetion  2. 

Ridfce 

Redman 

Geneva-Canandaigoa 

Bristol  Valley 

Main 

Seth  Ransome 


Coanty. 


Chemong . 

Srie 

Monroe... 
Monroe... 
Monroe... 
Monroe... 
Monroe... 
Monroe.. 
Monroe... 
Monroe... 
Monroe . .. 
Ontario... 
Ontario... 
Ontario... 
Orleans... 


Approx- 
imate 
nodles. 


6.0 
7.5 
2.5 
3.0 

o.ss 

5.00 
8.S0 
5.00 
0.50 
S.OO 


S.50 


4.50 
2.25 


Recapitulation  of  Work  Done  to  September  30, 1901. 


COUNTY. 


Chemung.. 

Erte 

UvtniErstoa 
Monroe  .... 


Toua 


o*S 

*  ®  ^ 

a    S 
=  »S 

=  rrac 

S 

2.6:3 


6.T93 


16.495 


a  2,9 

=  S2 


15.215 
'"9!6iT 


5  O   . 
•  ■-•-• 

CVak 


•O-r     I 


te  3  V 


■   c  G  * 

I   ?  decs 

s 


s.osy 

53.169 
14.162 
64.54S 


ST. 954 

M.931 


S5-: 

»-  •"  a. 

•   .O 

o  a  « 

3  9 

S 


»  ■ 

Ok— 


42. SSI 
si.:;t« 

71.  »5 


32.921  •     143. 96S    111.047   145.502 


as 
30 


1    ! 


I 


!  lis 


8 


""eiiio  ■ 

t.«oo 

f.l53 

2.6:s 

7.1«7 

'*'i!«i7 

"Viio 

IS.TOI 


11.330 


(. 


6C3 


All  plans  and  estimates  of  cost  completed  and  submitted  to 
the  various  boards  of  supervisors  have  been  approved  and  pro- 
vision made  for  the  counties  shown  of  the  expense  except  Main 
street  roads,  section  3  and  4,  Erie  county,  plans  for  which  were 
submitted  June  4th  last,  and  Dispatch  road,  section  2,  Monroe 
county,  plans  for  which  were  submitted  May  29th.  Inquiry  has 
failed  to  find  any  fault  with  the  plans  or  reason  for  lack  of 
action  by  the  boards  of  supervisors. 
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The  writer  derived  pleasure  and  profit  by  attendance  at  the 
good  roads  meeting  of  supervisors  held  in  Albany,  Februarys 
14th  and  loth,  1901,  and  the  International  Good  Boads  Congress 
held  in  Buffalo  September  16th  to  21st,  1901,  inclusive. 

The  continuing  requests  for  copies  of  annual  reports  and  good 
roads  bulletins  evinces  an  increasing  interest  in  the  subject  ol 
highway  improvement. 

Cordial  relations  continue  between  this  office  and  the  repre*- 
sentatives  of  the  Department  of  Public  Works  on  this  division,, 
and  I  have  to  acknowledge  my  indebtedness  for  many  courtesies- 
extended. 

I  have  been  ably  assisted  by  M.  W.  Wilbur,  resident  engineer^ 
and  by  all  of  the  employees  under  my  direction,  each  of  w>hom^ 
bsm  been  ready  to  carry  out  any  task  assigned. 

Bespectfully  submitted,  ^ 

A.  J.  BOCKWOOD,  { 

Division  Engineer..   ] 

21 
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Report  of  State  Engineer. 


Summary  of  Engineering  Expenses  upon  the  Western  Division  New 
York  State  Canals  for  the  Fiscal  Year  Ending  September  30, 
1901. 


'^w  Extraordinary  Bepairt  tf  Canals. 

Fivh  creek  culvert 

Brooliville  wasie-welr 

Sooth  Bi.  Pnul  street  wall 

Albion  WMte-weir 


State  yard,  Lookport... 

Bridget  Nos.  144  and  183 

Vertical  walls  section  9 

Bepairinc  abutment,  bridge  No.  128 

Onlrert  No.  60.  Spencerport 

Vertical  wall,  bridse  No.  185 

Bepairing  culyert  No.  88.  Brighton : 

Waate-weir,  Brockport,  N.Y 

Vertical  wall,  bridge  No.  188 

Vertical  wallsi  Lockport 

BebuildiDg  vertioal  walls,  bridge  No.  116 

Bebnilding  slope  walls  wide-waters  west  of  Rochester 

Vertical  wall,  Albion,  N  Y 

Bridges  Nos  182, 147,  154  and  160 

Bebuilding  vertical  walls,  Crenesee  Valley  feeder 

Beoairing  ana  iuprovins  locks  68  to  60..... 

BeDuilding  vertical  walls,  Lowertown,  Lockport 

Bebuilding  abntment,  bildge  No.  124 

Baising  slope  walls  ftom  1000  feet  west  of  bridge  69  to  lock  63 

Verticjtl  wall,  bridge  No.  147 

Vertical  wall,  bridge  No.  116 


Canal  ImprovemmiU. 

Spencerport  wasie-Wiir 

lAnd  creek  improvement 

Chemung  canal,  Waikins 

Culvert  Third  avenue  and  Ironton  street,  North  Tonawanda. 
Beemans,  Gotta  and  Ransoms  creeks  improvement 

Eighteen  Mile  creek  improvement 

Ohio  street  bridge,  Clark  ft  Skinner  Canal 

Westavenue  bridge 

Medina  bridge.  Oak  Orchard  feeder 


Chapel  street  bridge 

Pine  and  Lock  streets  bridge. 

Plymouth  avenue  bridge 

Lyell  avenue  footbridge 

V^rry  street  bridge 

Vertical  wall.  Eagle  Harbor.. 
Survey  for  Court  of  Ciaima. .. 
Barge  Canal  survey 


Generai  Fund, 

Coming  dyke,  Steuben  eounty 

Chemung  river  dyke 

Couewango  creek  Improvement 

Glen  creek  improvement.  

Cattaraugus  creek  bridge.  Versailles,  N.  Y 

Clear  creek  bridge,  Cattaraugus  Indian  Reaervation 


Highway  taaprovementa. 


Ordinary  repairs. 
ToUl 


AUTHORIZID 
BY— 


Chap- 
ter. 


208 
208 
208 
208 
811 
208 
811 
811 
811 
811 
811 
811 
811 
811 
311 
811 
811 
811 
8U 
811 
311 
811 
811 
811 
811 
811 


201 
672 
447 
428 
442 
609 
151 
605 
649 

OOV 

4-26 
578 
16 
480 
782 
645 
618 
686 
419 
411 


441 
2S1 
448 
609 
6H6 


419 
115 


419 
298 
648 
670 
418 


Laws. 


1800 
1890 
1890 
1899? 

19003 

1899 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

1900 

1900 


1900 
1890 
1900 
1900 
1900 
18801 

19005 

1901 

1899 

1890) 

1900  S 

1899) 

1900  ( 

1900 

1901 

1901 

1890 

1901 

1900 

1900 


1900 

1900 

1900 

1901 

1901 

1890) 

1900  I 

1898 

1899 

1900 

1900 

1901 

1890, 

1900  j 


Amount. 


125  00 
85  00 
41  28 

1,808  65 

78  12 

8M  28 

66  06 

140  60 

60  16 

41  75 

88  35 

12  78 

8  18 

28  54 

88  05 

109  01 

919  73 

807  84 

87  41 

14196 

186  63^ 

122  «» 

107  95 

7  14 

865 


880  06 
no  21 
266  78 
188  98 

676  86 

108  44 

2,428  61 

127  81 

1,822  85 

8,988  64 

MOO 

82  05 

11T56 

87  96 

8,666  12 

]p06128 


842  00 
1,191  48 
808  15 
111  80 
116  28 

667  88 


aO.406  45 
7,100  82 


•48,001  78 
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Improvembnts  Public  Highways. 

<Chapter  115,  Laws  1898;  Chapter  569,  Lawa  18M;  Chapter  4U».  Laws  1900;    Chapter  642 

Laws  190L) 

East  AvenuBj  West  Henrietta^  Despatch^  Hamlin^  Clifton^  Pen- 
fidd^  Buffalo^  Pittsford,  Webster^  Fairport^  Momroe  Avenue^ 
ScotisvULe^  Dugway^  Hudson  Avenue^  Little  Ridge^  I/yeU^  RioKs 
Dvgway^  Hilton^  Lake^  Portland  Avenue^  ChUi^  Monroe 
Connty;  Whitens  Comers  No.  2  and  No.  2Aj  Transit^ 
Orchard  Parky  Big  Tree^  Main  Street^  Base  Lvne^  Riverj 
Awrcra  amd  Buffalo ^  Erie  County ;  Southport^  South  Broa^AJoa/y^ 
WeUshurg^  Chemung  County;  Bench  Marks^  Geneseo-Avon^ 
Da/n»tdlle-Mt.  Morris^  Avoti- Caledonia,  Mi.  Morris- GeneseOy 
livingeton  County. 


NAME. 


A.J.  Kookwood 

M.  W.  Wilbur 

T.  J.  Morrison 

Crarrett  O.  Honse 

T.  W.  Barrally 

H.  J).  Alezaoder 

I).  D.  Waldo 

J.  B  Barrett 

B.  V.  R.  PaToe 

laaaoO.  Cole 

H.  J.  HexDBtreet 

Geo.  D.  Williams 

John  K.  Lloyd 

H.  G.  McKelvey 

R.  T.  Webster 

Tracy  B.  Smith 

Sherman  D.  Enoch .*. 

Joseph  W.  Howe .#. 

Tbos.  L.  Wilson 

C.  J.  Bean 

Walter  Dabey 

H.  S.  Ball 

F.  W.  Hamilton 

D.  S.  Hollenbeck 

F.  V.  Searls 

F.  W.  Gerstner 

A.  W.Gillis 

Lawrence  Kavanagh  . . . . . 
Chas.  F.  Swain 

B.  J.  Greiner 

A.  B.  Williams 

John  Patterson.. 

Harry  D.  Waldo 

Fred.  A.  Weller 

Clinton  J.  Turner 

William  Tiffany 

S.  P.  Strowger , 

Edwards.  Atwood 

John  B.  Sweeney , 


Rank. 


Division  engineer. . 
Resident  engineer . 
Assistant  engineer 
Assistant  engineer 
Assistant  engineer 
Assistant  engineer 
Assistant  engineer 
Leveler 


Leveler 

Leveler 

Leveler 

Leveler....... 

Draughtsman 
Draughtsman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman 

Rodman  ...... 

Rodman 

Rodman 

Rodman 

Boatman 

Chainman  .... 

Cbainman 

Chainman  .... 
Cbainman  .... 
Chainman  .... 
Chainman  .... 

Laborer 

Laborer 

Laborer  

Laborer 

Laborer 

Laborer 

Laborer 

Laborer  

Lat>orer 


283 

81 
134^ 
161 

17* 

87 

11 
31U 
MO 
2164 
101 
164 

8o} 

64 
812 
16u 
223i 

61 

68 

95 

25 

12 
259 
112 
202* 
121 

64 

8U 
124 

66 

27 
122 
122 
182 

36i 
245^ 


Rate  of 

oompensa- 
uon. 

Salary. 

$250  per  mo.. 

tB89  03 

aoOper  mo.. 

240  75 

5  00  per  day 

1,100  00 

5  00  per  day 

420  00 

5  OO  per  day 

672  50 

5  00  per  day 

805  00 

5  00  per  day 

87  50 

4  50  per  day 

80150 

4  50  per  day 

49  50 

4  50  per  day 

1,401  75 

4  60  per  day 

1,120  50 

4  50  per  day 

074  26 

4  50  per  day 

454  50 

4  00  per  day 

656  00 

8  50  per  day 

26  25 

3  50  per  day 

881  75 

8  50  per  day 

224  00 

8  50  per  day 

1,092  00 

3  50  per  day 

560  00 

3  50  per  day 

778  75 

8  50  per  day 

224  00 

3  50  per  day 

238  00 

3  50  per  day 

832  50 

3  00  per  day 

75  00 

3  00  per  day 

86  00 

2  50  per  day 

647  50 

2  50  per  day 

280  00 

2  50  per  day 

506  25 

2  50  per  day 

802  50 

2  50  per  day 

160  00 

2  00  per  day 

160  00 

2  00  per  day 

248  00 

2  00  per  dav 

132  00 

2  00  per  day 

51  00 

2  00  per  day 

244  00 

2  00  per  day 

2U00 

2  00  per  day 

864  00 

2  00  per  day 

73  00 

2  00  per  day 

491  00 

Travel. 


$234  78 

105  03 

1  15 

77  12 
80  05 
18  77 

0  90 

88  04 

5  14 

168  31 

85 

78  W 


Total. 


23  44 

18  87 
189  38 

72  88 
50  02 

19  82 
25  78 
29  52 

2  75 

50 

78  85 

9  77 
64  05 
82  36 
19  12 

24  80 
74  94 
16  84 


85  76 

84  55 

122  08 

13  61 

1  45 


Livery 

Telegraph  and  telephone 

Postage 

Miscellaneous 


InelderUal  Expense*. 


$1,012  75 

56  99 

7  00 

876  78 


$1,224  71 

354  78 

1,191  15 

497  12 

702  65 

828  77 

97  40 

424  54 

54  64 

1,570  06 

1,120  85 

1.063  01 

454  60 

656  00 

26  26 

805  10 

237  87 

1,281  88 

632  88 

828  77 
243  83 
268  7S 
862  02 

77  76 
86  50 
726  86 
289  77 
660  80 
884  86 
179  IS 
184  80 
822  94 
148  84 
64  00 

829  76 
828  66 
486  98 

86  51 
492  45 


Total 


$19,044  9S 


1,458  6t 
$20,496  46 
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Plymouth  Avenue  Bridge. 

(Chapter  782,  Laws  1901.) 


NAME. 


A.  J.  Book  wood. 
H.  D.  AJezander 
H.  J.  Hemstreet. 

A.  W.Gillis 

F.'W.  GentDcr  . 
A.  B.  WiUiaroa.. 
John  B.  Sweeney 


IflsoellaneouB. 
Total  ... 


Bank. 


DivUfon  engineer.. 
Aasietiint  eDKin«>er 

Leveler...., 

Cba^mBan 

Cbaiiimau 

Laborer 

Laboi«T 


H 

8*0 

0 


10» 
1 
« 
1 
2 
3 


Kate  of 

oompenaa- 

tion. 


$250  per  mo. 
6  00  per  day 
4  60  per  day 
2  50'perday 

1  tW  per  day 

2  00  per  day 
2  00  per  day 


Ineidenial  Bxpen^t. 


Salary. 

TraveL 

MS4 

10  10 

52  50 

82 

450 

15  00 

2  60 

4  00 

20 

6  00 

• 

Total 


fg44 

san 

4  SO 
15  00 

2  SO 
4?0 
COO 


909  96 

04 


194  00 


Lyell  Avenue  Foot  Bridge. 

(Chapter  645,  Laws  1901.) 


NAME. 


J.  B.  Barrett 

H.  J.  HemBtreet. . 
Philip  H.  Daier.. 
Thad.L.  Wilson.. 

r.  V.  Searls 

Jblin  B.  Sweeney 


Rank. 


Level«»r 

Leveler 

DraAnman. 
Kodmnn  . ., 
ChaiDman  , 
Laborer... 


>5 


2 

34 

7 

1 

5 

1 


Bate  of 

compensa- 

tion. 


91 
4 

5 
3 
3 


50  per  day 
50  per  day 
00  per  day 
50  per  day 
OiJ  per  day 


2  00  per  day 


Salary. 


Travel. !     Total. 


99  00 
15  75 
35  00 

8  50. 
15  00 

2  00 


90  45 

""ii 

85 
10 
35 


99  45 
15  75 
35  55 

385 
15  10 

215 


Total 


982  0& 


Wbstbrn  Division:  Bbidgbb. 
Pine  and  Lock  Street  Bridge. 

(ChiDIrr  *tO.  Lam  IWW.t 


tlnrj |6  00 

?DeI  and  lliht 

FrtntlDK -  - 

Telecnph  nnd  Ulephone It  U 

Tolal , 


102  38 


Medina  Bridge,  Oak  Orchard  Feeder. 

{CbapMrHR.LairilBM;  cb*pUr  «!«,  Law*  UM). 


KAMK. 

Bank. 

lUMOl 

Salarr. 

TraTri 

Total. 

DlTliloiiiinrlneer.... 

lt«>ldent<iigln»r   .. 

tUOparma 
BO0p«rdav 

1  w 

HOO 

taat 

*1  W 
4  4B 

"'"i'so 

^S 

Ineidifilat  Eipenttt. 

18*1 

fllOOf 

i>rl..pMtl<»> -.- 



17  71 
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Chapel  Street  Bridge. 

(Chapter  578,  Laws  1809;  Chapter  16,  Laws  1900.) 


NAMB. 


A.J.  Rockwood.... 

M.W.  Wilbur. 

Garrett  O.  House... 

E.  V,  R.  Payne 

P.  H.  Dater 

Walter  Dubey 

R.  P.  Webster 

F.  V.  Searls-. 

A.  W.  Glllis.. 

John  Patterson 

Edward  S.  Atwood. 


Rdnk. 

35 

DiTision  engineer 

Resident  engineer . . . 
Assistant  engineer .. 
Leveler 

•  ••  • 

'm 

47 
2 

159 
8 
2- 
8 
2 
3 

Draughtsman 

Rodman ............. 

Rodman 

Cbafnmanr. 

Chainman. 

Laborer. ............. 

Laborer 

o 
fa 


Rate  of 

oompenaa- 

tlon. 


$250  per  mo. 

200  per  mo. 

6  00  per  day 

4  50  per  day 

5  00  per  day 
3  50  per  day 
3  50  )ier  day 
8  00  per  day 
2  60  per  day 
8  00  per  day 
2  00  per  day 


Salary. 

$58  88 

13  32 

243  60 

211  50 

10  00 

656  60 

10  60 

6  00 

6  00 

4  00 

600 

Travel. 


$16  01 

7  09 

8  00 
1  00 
1  12 
1  00 


809 


182 


Incidental  Expenaes. 


Livery $4  00 

Postage 1  67 

Telegraph  and  telephone 8  09 

Miscellaneous 10  98 

Fnelandliebt 7  75 

Stowell  A  Cunningham,  for  inspection 130  23 


Total 


TotaL 


$74  89 

20  41 

S46  40 

212  50 

11  12 

657  50 

10  50 

0  99 

500 

400 

7  82 


$1,199  13 


163  22 


$1,822  35 


Ohio  Street  Bridge,  Clark  and  Skinner  Canal. 

(Chapter  695,  Laws  1001.) 


NAME. 


A.  J.  Rockwood. 
T.  J.  Morrison.. 
F.  W.  Barrally. . 
H.  J.  Hemstreot. 
E.  V.  R.  Payne.. 
C.  J.  Bean. 


Rank. 


Division  ensineer  .. 
Assistant  engineer. 
Assistant  engiooer. 

Leveler 

Leveler 

Rodman 


Lawrence  Kavanagh Chainman 


2 
6 

2ft 
1 
3 
4 


Rate  of 

comi>enMa- 

t!on. 


$250  per  mo. 
5  00  per  day 
5  00  per  day 
4  50  per  day 
4  50  per  day 
3  50  per  day 
2  50  per  day 


Salary. 


$4  17 

10  00 
23  00 

11  25 
4  50 

10  50 
10  00 


Travel. 


$2  83 
"li'66 


1  10 

1  67 

10  92 


Incidental  Expeneet, 

Telegraph  and  telephone $0  35 

Miscellaneous 25 


TotaL 


ToUl 


$7  00 
10  00 
86  00 
1125 
5  60 
12  07 
20  92 


$102  84 

60 
$103  44 


.=^ 
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West  Avenue  Bridge. 

(Chapter  549,  Laws   1899.) 


NAME. 


A.J.  Rock  wood. 
M.  W.  Wilbar... 
Isaac  O.  Cole — 
Philip  H.  Dater. 
R.T.  Wcbater  .. 

F.  V.  SearU 

P.  W.  Geretner . 

A.  W.  UilllB 

A.B.Williams.. 


Rank. 


Division  ensineer  .. 
Resident  engineer.. 

Leveler 

Dranghtsmau 

Rodman 

Chainman , 

Cbainnian , 

Chainman 

Laborer 


a 


1 

187 

26 

229 

n 

123 
15 


Rate  of 
compensa- 
tion. 


$250  per  mo. 
200  per  mo. 

4  50  per  daj 

5  00  per  day 
8  50  per  day 
3  00  per  day 
2  50  per  day 
2  50  per  day 
2  00  per  day 


Salary. 


$270  20 

46  62 

4  50 

935  00 

91  00 

687  00 

625 

807  50 

30  00 


Travel. 


$25  83 

85 

10 

2  85 


1  17 


Iricidental  ExpenMk, 

Telegraph  and  telephone $3  50 

Miscellaneous 12  24 


Total 


Total. 


$295  58 

47  47 

4  60 

937  85 

91  00 

688  17 

6 
807 


25 
50 


80  00 

$2,407  87 

15  74 
$2,423  61 


Ordinary  Repairs. 

(Chapter  570,  Laws  1899,  and  Chapter  418,  Laws  1900.) 


NAME. 


A.J.  Rockwood 

M.  W.  Wilbor 

T.  J.  Morrison 

Garrett  O.  House 

H.  D.  Alexander 

C.  G.  Harger,  Jr 

H.  J.  Hemstreet 

J.  B.  Barrett 

E.  V.  R.  Payne 

Isaac  O.  Cole. 

Philip  H.  Datftr 

John  K.  Lloyd 

H.  G.  McKelvev 

TbadL.  WiUon 

Tracy  B.  Smith 

Joseph  W.  Howe 

R.  T.  Webster 

P.  V.  Searls 

Anna  M.  Lorscheider 
Edward  S.  Atwood... 

John  B.  Sweeney 

John  Patterson 

A.  B  Williams 

S.  P.  Strocoger 


Rank. 


Division  engineer  . 
Resident  engineer . 
Assistant  engineer 
A  ssistant  engineer 
Assistant  engineor 

Financial  clerk 

Leveler 

Leveler 

Leveler 

Leveler , 

Draughtsman 

Draughtsman , 

Draugbisman 

Rodman , 

Rodman , 

Rodman , 

Rodman , 

Chainman , 

Stenograher 

Laborer 

Laborer 

Laborer , 

Laborer 

Laborer 


it  * 


Rate  of 
compensa- 
tion. 


20 
\ 

313 

12 

8 

1 

1 

5 

17 

6 

7* 
1 

1 

4i 

311 
9 
9 

2 

8* 
1 


$250  per  roo. 
200  per  mo. 
$5  00  per  day 
5  00  per  day 
5  00  per  day 
5  .00  per  day 
4  50  per  day 
4  50  per  day 
4  5U  per  day 

4  50  per  day 

5  00  per  day 
4  50  per  day 
4  00  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  50  per  day 
3  GO  per  day 
2  25  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  OU  per  day 


Salary. 


$573  28 

861  04 

100  00 

2  50 

47  50 

1,565  00 

54  00 

86  00 


4 
4 


50 
50 


57  50 
22  50 
68  00 
21  00 
26  25 

8  50 

8  50 

13  50 

699  75 

18  00 

18  00 

4  00 
17  00 

2  00 


Travel. 


$110  86 
83  61 
10  17 

""Too 

40 

10 

290 

10  72 

7  40 

10 

70 

5  71 


40 
1  25 


10 


Incidental  Expen$e$. 

Stationery  and  printing $674  58 

Postage 121  50 

Livery 21  50 

Office  rent 600  00 

Telegraph  and  telephone 566  44 

Misoellaneons 683  72 

Total 


Total. 


90 
60 


$686  14 

894  66 

110  17 

2  60 

54  50 

1,566  00 

64  00 

52  75 

4 

4 

60  40 

22  60 

68  00 

31  72 

38  74 

8  60 

4  20 

19  21 

699  76 

16  00 
18  40 

6  26 

17  00 
2  10 


$1,433  08 


2,667  74 


$7,100  82 
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Ferry  Street  Bridge. 

(Chapter  018.  Laws  1899.) 


NAME. 


A.  J.  Rookwood . . . 
Oarrett  O.  House. . 
T.  J.  Morrison  .... 
H.  J.  Heinstreet  .. 
ShermaD  D  SQooh 

E.  J.  Grelner 

Charles  T.Swain.. 
Harry  D.  Waldo  .. 


Division  engineer. 
Assistant  engineer 
Assistant  engineer 

Leveler  

Bodman 

Chainman 

Chainnuin 

LalMrer 


p 
V5 


4 
4 

8 
8 
8 


Bate  of 

oompenaa- 

tion. 


$290  per  mo. 
5  00  per  day 
5  00  per  day 
4  60  per  day 
8  50  per  day 
2  50  p^'r  day 
2  50  per  day 
2  00  per  day 


Salary 

fa0  85 

20  00 

20  00 

225 

10  50 

750 

7  50 

600 

TiaveL 


$11  11 
1  10 


1  20 
85 

80 


Incidental  Exptmet. 

Telegraph  and  telephone • $8  79 

Miscellaneoas 1  01 

w 

Total 


Total. 


$8108 

21  19 

2$  08 

235 

11  10 

810 

7  tS 

680 


$108  78 


7  80 


$117  58 


Vertical  Wall,  Eagle  Harbor. 

(Chapter  686,  Laws  1901.) 


NAME. 


M.  W.  Wilbur  . . 
Philip  H.  Dnter  . 
H.  G.  McKelvey 
F.  V.  Searls  .... 
John  B.  Sweeney 


Resident  engineer 
Drauehtsnian  .... 

Draughtsman 

Chsinmffn 

Laborer 


I- 


3* 

1 
1 


Bate  of 

compensa* 

tion. 


$300  per  mo. 
5  00  per  day 
4  00  per  dsy 
3  00  per  day 
2  00  per  day 


Salary. 

Travel. 

$6  68 

.    $2  10 

17  50 

1  50 

200 

3  00 

1  60 

200 

1  55 

Total. 


8$  78 

18  00 
2  00 
4  00 
8  59 


Miseellaneons 

Ineidenial  Expense*. 

$n8i 

OS 

Toul 

187  88^ 

Western  Division:    Court  of  Claims  Survbys. 
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Survey  for  Court  of  Claims. 

(Chapter  419,  Laws  of  1900.) 


NAME. 


A.J.  Rockwood 

M.  W.  Wilbur 

T.  J.  Morrison 

T.  W.  Burally 

Garrett  O  House 

D.  D.  Waldo , 

J.  B.  Barrett 

H.  J.  Hemxtreet 

Philip  H  Dater 

John  K.  Lloyd 

Tracy  B.  SoBitb 

R.  T.  Webster 

Sherman  U.  Enoch ... 

Frank  Y.  Searls 

A.  W.GilHs 

Lawrence  Ka^anagh 

Cfaas.  F.  Swain 

F.  W.  Gerstner 

E.J.  Greiner 

John  B.  Sweeney...., 
John  Patterson 

E.  V.  AUendorph  .... 
Edward  S.  Atwood... 
A.B.  Williams 


Rank. 


Division  engineer  . 
Resident  enirineer. 
Assistaot  enfcineer 
Assistant  enflrineer 
Assistant  engineer 
Assiatant  engineer 

Lereler 

Levelrr. 

DraoKhtiman 

Draogbtsinan 

Rodman 

Rodman 

Rodman 

Cbainman 

Cbalnroan 

Cbainman 

Cbainman 

Chainman 

Cbainman 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 


8-3 

0 


I 


1 

8, 

3 
» 

103 

lu»i 

10 
165 

8 
10 
67 

0 

3 

H 

3 

2 

61 

18 

k 

14 


Rate  of 
compensa- 
tion. 


$250  per  mo. 
200  per  mo. 
6  00  per  day 
6  on  per  day 
5  00  per  day 
5  00  per  day 
4  60  per  day 

4  50  per  day 

5  00  per  day 
*  4  50  par  day 

8  50  per  day 
3  50  per  day 
3  50  per  day 
3  00  per  day 
2  50  per  day 
2  SO  per  daV 
2  50  per  day 
2  50  per  day 
2  50  per  daj 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 
2  00  per  day 


Salary. 

9258  14 

619  15 

6  00 

42  50 

12  50 

17  60 

117  00 

2  25 

515  00 

492  75 

56  00 

577  50 

10  50 

80  00 

167  50 

15  00 

7  50 

8  75 

7  50 

4  00 

126  00 

36  00 

1  00 

28  00 

Travel. 


$123  61 
88  28 


630 
6  27 
979 

"79'68 


2  30 
7  85 


3  89 
42  83 


31  44 

10  53 
25 
95 


Ifteidental  Expnuei. 

Livery $24  00 

Telegraphand  telephone 13  29 

Misoellaneons 48  42 


TotaL 


$381  75 

707  4$ 

5  00 

42  50 

18  80 

23  77 

126  79 

2  25 

594  0» 

493  75 

58  80 

584  85 

10  50* 

38  89 

209  83 

15  oa 

7  50 

8  75 


7 
4 

157 


50 
00 
44 


46  53 

1  25 

28  95- 


$3,569  41 


85  71 


Total $3,655  11 
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Canal  Survey. 

(Chapter  4U,  Laws  of  1900.) 


NAME. 


A.  J.  Rookwood 

M.  W.  Wllbar. 

H.  D.  Alexasder 

T.  W.  Barrally 

Garrett  O.  Hoase 

T.J.  Morrison 

George  D.  Williams... 

H.  J.  Hematreet 

John  K.  Llcyd.- 

H.  G.  MoKelvey 

M.  W.  Tutile 

ThadL.  Wilson 

■G.  J.  Bean 

F.  W.Hamilton 

K.  T.  Webster   

George  A  ndcrson 

W.  £.  Dohrman 

Martin  Wa^er 

James  M.  Wilson. 

r.  F.  Bean 

Frank  Jackson 

H.C.Titus 

Lawrence  Kavanangh . 

F.  W.  Geistner 

F.  V.  Searls 

John  B.  Sweeney 

A.  B.  Williams 

J.  H.  Sinclair 

R.  W.  Shannon 

Edward  Zorsoh 

Matthew  Meiser 

A.J.  LaBsie 

Roy  A.  Taylor 

James  Dear 

Charles  Schnth 

George  Kelley 

Allred  Briggs 

John  Foley 

George  Moreland 

Frank  Qiiinn 

H.  J.Taytor 

J.  B.  Storms 

H  S.  Carpenter 

Smith  Tucker 

F.  F.Johnson 


Bank. 


Division  engineer. . 
Resideut  engineer.. . 
Assistant  engineer., 
Assistaot  eogineer. 
Assistant  engineer. 
Assistant  engineer. 

Lereler 

Leveler 

Draughtsman 

Draughtsman 

Rod  man 

Rodman 

Rodman 

Rodman 

Rodman 

Fdreman  boring. . . . 
Foreman  boring. ... 
Foreman  boring.... 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Chainman 

Laborer 

Laborer « 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer... 

Laborer.... 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 

Laborer 


I- 


4 
8 
5 
6 
2 
7 
6 
6 
6 
2 
2 
7 
6 
6 
2 
2 
2 
6 
6 
6 
8 
2 
2 
10 
33 
6 
6 
6 
2 
6 
2 
2 
6 
6 
2 
1 
1 
1 
2 
2 
6 
6 
2 


Rate  of 

oompensa- 

tion. 


1250 
200 


00 
00 
00 
00 
60 
50 
50 
00 
8  50 
8  50 
8  50 
8  50 
8  50 
8  25 
8  25 
8  25 
50 
50 
50 


2 
2 
2 


2  to 
2  50 
2  50 
8  00 
2  00 
00 


2 
2 
3 


00 
00 


2  00 


2 
2 
2 


00 
00 
00 
2  00 
2  00 
200 
2  00 
2  00 
2  00 
2  00 
2  00 
2  00 
2  00 
2  00 
2  00 


per  mo. 
per  mo. 
per  day 
per  day 
per  day 
per  day 
per  day 
per  pay 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
per  day 
pnr  day 
per  day 
per  day 
per  day 


Salary. 


$85  00 
83  96 

20  00 
40  00 
25  00 

80  00 
9  00 

81  50 
27  00 
24  00 

21  00 
7 
7 


00 
00 


24  50 

21  00 

10  50 

6  50 

6  50 

5  00 

15  00 

15  00 

15  00 

20  00 

500 

600 

20  00 

66  00 

12  00 

12  00 

12  00 

4  00 

12  00 

4  00 

4  00 

12  00 

12  00 

4  00 

2  00 

2  00 

2  00 

4  00 

4  00 

12  00 

12  00 

4  00 


Travel. 


$52  70 


200 
20  01 
17  88 


469 
4  44 

15  57 


8  00 

1  00 
1  00 


4  C 
444 


800 
28  00 
8  00 
800 
8  00 
100 
800 
1  00 
1  00 
8  00 
800 


60 
50 
50 
1  00 
1  00 
800 
800 
1  00 


Incidental  Expenses. 

Livery  $52  00 

Office  rent 16  67 

Telegraph  and  telephone 8  73 

Postage iS 

Miscellaneous 26  50 


ToUl. 


ToUL 


$187  78 
88  98 

23  00 

eoot 

42  86 
80  00 
18  09 
8160 

27  09 

24  00 
2100 
11  69 
1141 
40  OT 

21  09 

22  50 
760 
750 
500 

16  00 
15  00 
15  00 
24  69 
941 
600 

28  09 
98  09 
15  00 
15  OO 
15  00 

600 

15  00 

500 

600 

15  09 

15  09 

400 

S50 

250 

869 

600 

509 

IS  00 

15  90 

609 


9982  19 


99  18 
"$1.08128 


Western  Division:  Canals. 
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Chemung  Canal,  Watkins. 

(Chapter  447,  Laws  1900.) 


NAME. 

Rank. 

Rate  of 
compensa- 
tion. 

Salary. 

Travel. 

ToUI. 

A.  J.  Bookvood.... 

Divisioo  ODirineer. . . . 

$250  per  mo. 
200  per  mo. 
5  00  per  day 
8  50perilAy 
2  50  per  day 

$20  85 

9  99 

87  50 

49  00 

18  75 

$7  66 
8  SO 

17  24 
4  10 
6  10 

$28  51 

M.  W.  Wilbur 

Resident  eofrineer  . . . 
Actsiatant  OD^neer . . . 
Rodman 

•  *  •  • 

17| 
14 

18  29 

T.  W.  BarrallT 

-  104  74 

C.  J.Bean 

58  10 

Lawrenoe  Kavanagh 

ChainmaD .■■... 

18  86 

Livery  

Incidental  Expentee. 

$1  00 

4  87 

85 

$223  49^ 

Telecraph  and  teleohone . 

Id^woellAiieons 

•  •  ■  «i 

6  7^ 

Total 

$280  21 

Third  Avemie  and  Ironton  Street  Culvert,  North  Tonauxmda. 

(Cliapter  428.  Laws  1900.) 


NAME. 

Rank. 

O 

H 

•  •  •  • 

Rate  of 
compensa- 
tion. 

Salary. 

Travel. 

Total. 

A.  J.  Bockwood 

Division  engineer... 
B<*s{den  t  en  irineer .... 

$250  per  mo. 

200  per  mo. 

5  00  per  day 

8  50  per  day 

$16  68 
9  99 
2  50 

192  50 

$5  88 
2  92 

"io'se 

$22  66 

M.  W.  Wilbur 

12  91 

T.  J.  Morrison 

AsHlstant  engineer. . . 
Ro<lman  ............. 

»♦ 

2  50 

Traov  B.  Smith 

208  06 

Postage 

Incidental  Expenset. 

$0  80 

8  47 

20  98 

$241  oa 

Vis^ellaneons.. -,- 

' 

24  7& 

Total 

$265  78 

■ 
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Beemans,  Ra/Mom  cmd  Ootta  Creeks  Improvement. 

(Chapter  448,  Laws  1900.) 


NAME, 

« 

Rank. 

80 

Rate  of 

oompeoaa- 

tion. 

Salary. 

Trayel. 

T«taL 

J.  B.  Barrett 

Leveler  ........■•••-. 

i4  60  ner  Amv 

990  00 

48  00 

2  00 

Ii68 

194  61 

R.  T.  Webster  ...-- 

Rodman  .......••.>•• 

12    8  60  Tier  dav 

48  00 

John  B.-Sweenev ......... 

Laborer 

1 

2  00  par  day 

800 

Jntidental  ExpmuM. 

POIltair4t......iT........«. T  *.*«..  rT--r*T r>-T*..*«r — -r 

$188  68 
86 

Total 

$188  96 

Eighteen  Mile  Creek  Improvement. 

(Chapter  609,  Lawa  1809,  and  (Htapter  151,  Laws  1900.) 


HAMB. 


A.J.  Rockwood 

M.  W.  Wllbar 

H.  D  Alexander ... 
T.J.  Morrison 

E.  V.  R.  Payne 

George  D.  Williams 

R.  T.  Webster 

Tracy  B.Smith 

Walter  Dabey 

F.  V.  Searls 

A.  B.  Williams 

Edward  S.  Atwood. 


Rank. 


Division  engineer. . 
Residont  engineer . 
Assistant  engineer 
Assistant  engineer 

Leveler 

Leveler 

Rodman 

Rodman 

Rodman 

Chaioman 

Laborer 

Laborer 


H 

0 


1 
1 

4 

6* 
8 
40 


Rate  of 
compensa- 
tion. 


8260  per  mo. 
200  |>er  mo. 
6  00  per  day 
6  00  per  day 
4  60  per  day 
4  50  per  day 
8  60.perday 
8  50  per  day 
3  50  per  day 
8  00  per  day 
2  00  per  day 
2  00  per  day 


Salary. 

$16  68 
88  80 

2  60 

10  00 

282  90 

00  00 

8  50 

860 
14  00 
19  60 

600 
80  00 

Travel. 


$9  68 

8  11 


16  84 


1  00 
9  24 

7  84 
11  80 


IneiderUal  Expenaes. 

Livery fg4  50 

Telegraph  and  telephone 2  11 

Postage ., .-..-..,..... 80 

Miscellaneoas im."!IIIIi"l"ll!ll!l.r.'"l"llimil!  25  06 

Total 


Total. 


$18  86 

4141 

850 

10  OQ 

238  84 

90  00 

890 

850 

15  00 

88  74 

18  14 

918 


$6648 


lllM 

$676  85 


Wbstbrn  Division:  Canals. 
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Spencerpori  Waste-Weir. 

(Chapter  201,  Laws  1900.) 


SAME. 


A.  J.  Bockwood... 
M.W.WUbar  .— 
T.  J.  Horrlaon.... 
H.  J.  Hempstreet. 
Tracy  B.  Smith*... 
R.  T.  Webster.... 
P.  W.  Gentner... 


Bank. 


DiTiaion  eDgineer... 
Resident  engineer.. 
Asaiatant  engineer. 

LoTeler 

Rodman 

Rodman 

Chainman 


1^ 

0 


48 


Rate  oi 

oompeaaa- 

tlon. 

Salary. 

$250  per  mo. 
200  per  mo. 
6  00  per  day 
4  60  per  day 
8  50  per  day 
8  60  per  day 
2  60  per  day 

$48  86 

26  64 

12  50 

11  25 

168  00 

1  76 

625 

TrareL 


$2  47 
2  65 


10  67 


Pllntinc 

Telephone .... 
Mlaoellaneona. 
Poatage 


Ineidental  ibopemet. 


$46  02 

86 

1  28 

'    1  26 


Total. 


Total. 


$46  88 
29  29 

12  60 

11  26 

178  67 

1  76 

868 


$287  87 


48  02 
$836  79 


Mud  Creek  Improvement 

(Chapter  572,  Laws  1899.)  . 


NAMB. 


A.J.  Bockwood.. 
Thad.  L.  Wilaon. 
F.  W.  Gerstner.. 
Johnfi.  Sweeney. 


Rank. 


DiTldoo  engineer. 

Rodman 

Cbainman 

Laborer 


II 

2S 


65 

48 
I 


Bate  of 
compensa- 
tion. 


$250  per  mo. 
8  50  per  day 
2  50  per  day 
2  00  per  day 


Salary. 

$4  17 

227  60 

120  00 

200 

TrsTel. 


$4  64 


1  26 


Livexy 

Postage 

Telephone  ... 
Miscellaneona 


JneidenUU  Experuet. 


$6  60 
60 
16 

18  85 


Total. 


Total 


$8  81 

237  60 

121  25 

200 


$859  66 


20  50 
^380  0(»^ 
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General  Fund — Conetoango  Creek  Improvement, 


(Chapter  448,  Laws  1000.) 


NAME. 

Rank. 

Number  of 
1              days. 

Rate  of 

compensa* 

tlon. 

Salary. 

TrayeL 

Total. 

A.  J.  Rockwood. ......... 

Division  ensineer.... 

$250  per  mo. 
5  00  per  day 
166  67  per  mo. 
4  50  per  day 
4  50  per  day 
4  00  per  day 
8  50  per  day 
8  50  per  day 
2  50  per  day 
2  50  per  day 
2  50  per  day 
2  25  per  day 
2  00  per  day 

$25  02 

65  UU 

75  00 

4  50 

4  50 

2  00 

10150 

35  00 

.25  00 

25  00 

8  75 

4  50 

12  00 

$13  63 

"'43*75 
12  85 
14  28 
1147 

""io'ii 

$88  6^ 

H.  D.  A  lexander ......... 

Assistant  engineer  . . 
Bridffe  desijrner . ..... 

13 

65  OO* 

John  G.  Peek 

75  00 

Tsaao  0.  Cole 

Leveler .............. 

1 
1 

29* 
10 
10 
10 

J* 

6 

4  50 

H.  J.  Hemetreet ......... 

Leveler  • 

4  60 

H.  G  McKelvey 

Draughtsman 

Rodman 

Rodman  ............. 

2  00 

Thad.  L.  Wllaon 

145  25 

Rh erman  D  £<iioch 

47  95 

Cfaas.  F.  Swain 

Chainman 

88  28 

£.  J.  Greiner. ............ 

Chainman  ........... 

36  47 

F.  W.  Qerstner 

Chainman 

Stenographer 

Laborer... .......r... 

3  7S 

Anna  M.  Loracheider  — 
Harry  D.  Waldo 

450 
22  51 

JneideiUal  Expmites. 

Livery  $8  75 

Telegraph  and  telephone ^ 2  72 

MUcellaneoas 1  82 

Total 


$488  36 


13  7» 
$903  15 


General  Fund — Olen  Creek  Improvement. 

(Chapter  009,  Laws  1901.) 


NAME. 


A.  J.  Rockwood 

T.  W.  Barrally 

Geo.  D.  Williams 

H.J.  Hemstreet 

J.  Y.  Searls 

Lawrence  Kavaaangh. 
John  B.  Sweeney 


Rank. 


Dirision  engineer.. 
AsslAtant  engineer 

Leveler 

Leveler 

Chainman 

Chainman 

Laborer 


I- 

d 


Rate  of 

compensa* 

tion. 


$250  per  mo. 
5  00  per  day 
4  50  per  day 
4  50  per  day 
3  00  per  day 
2  50  per  day 
2  00  per  day 


Salary. 

$16  68 
10  00 
900 
86  00 
600 
600 
400 

Trayel. 


$0  60 
360 
8  60 

■  .... 
6  10 
425 
600 


Incidental  ExpmafM. 

Telegraph $0  65 

lilscellaneons  42 

Total  


Total. 


$17  88 
18  60 
12  69 
86  09 
12  10 
925 
10  90 


$110  83 


97 


$11189 


Western  Division:  Bridges. 


337 


Oeneral  Fund — Cattarauffua  Creek  Bridge,  YeraaUhs,  N.  Y. 

(Chapter  6B5,  Laws  1901.) 


KAMB. 


A.  J.  Rockwood. 
M.  W.  Wilbar.  . 
T  J.  Morrison  .. 
H.  J.  Hemstreet. 
Traoj  B.  Smith  . 


Bank. 


Division  engineer. . . 
Resident  engineer.., 
Assistant  engineer.. 

Leveler  

Rodman 


lb;  * 

is? 

2Q 


4 

H 

2 


Rate  of 
compensa- 
tion. 


$250  per  mo. 
200  per  mo. 
5  00  per  day 
4  SO  per  day 
8  50  per  day 


Salary. 


$33  86 

8  38 

20  00 

24  75 

7  00 


Travel. 


$12  20 
1  49 


6  36 


Ineidental  Esqtenset. 

Livery $6  50 

Ti-legraph  and  telephone 1  09 

Jdiscellaneona 20 


Total. 


Total. 


$45  56 

4  82 

20  09 

24  71 

12  36 


$107  49 


7  79 


$115  28 


Oeneral  Ftmd — Clea/r  Creek  Bridge,  Cattanmgus  India/n  Reservation. 

(Chapter  569,  Laws  1899,  chapter  419,  Laws  1900.) 


NAME. 


A.  J-  Rockwood. 
M.  W.  Wilbur.. 
Tracv  B.Smith.. 
F.  \v.  Gerstner . 


Rank. 


Division  engineer.. 
Resident  engineer. 

Rodman 

Chainman 


108 
1 


Rate  of 
compensa- 
tion. 


$250  per  me. 
200  per  mo. 
3  50  per  day 
2  50  per  day 


Salary. 

$17  51 

39  97 

878  00 

2  50 

Travel. 


$19  76 

26  51 

36  86 

6  93 


InvUiental  JSkepenus. 

Livery $18  60 

Postage 2  39 

Telegraph  and  telephone 8  06 

Miscellaneons 21  90 


Total. 


TotaL 


$37  27 

56  48 

414  86 

8  43 


$517  04 


40  84 
$557  8$ 


22 
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Oeneral  Fund — Corning  DykCy  Steuben  CautUy. 


(Chapter  441,  Laws  1900.) 


NAME. 


A.J.  Roekwood 

M.  W.  Wilbar. 

T.  W-  Barrally 

C.J.  Bean 

B.  T.  Webster 

Lawrence  Karananfch. 


Rank. 


Division  engineer. . 
Resident  engineer.. 
Assistant  engineer. 

Rodman 

Rodman 

Chainman 


Rate  of 

oompensa- 

tlon. 


an 

6 


1250  per  mo, 
200  per  mo. 
5  00  per  day 
8  50  per  day 
3  50  per  daj 
2  60  per  day 


Salaiy. 


TraTol 


Totsl. 


$4  17 
8  S3 

182  M 

68  25 

1  75 

15  00 


$6  83 

448 

27  72 

16  38 

""i'io 

Incidental  BxpenaeM. 

Postage |0  fl 

Telegraph  and  telephone :...; 3  58 

lliscellaneoas 80 


Total 


$11  CQ 

7  11 

210  a 

840 

17$ 

2110 


$n6n 


59 


$342  00 


Oeneral  Fund — Chemung  River  Dyke. 


(Chapter  231,  Laws  1900.) 


NAME. 


A.J.  Rockwood , 

M.W.Wilbur 

T.  W.  Barrally 

C  J.  Bean 

Lawrence  Eavanangh... 


Rank. 


Rate  of 
compensa- 
tion. 


DiTisioD  eogineer 

Resideot  eDgineer... 
Assistant  eoi^lneer... 

Rodman... 

iCbalnmsn 


62 
6-4 


$250  p€r  mo 
200  per  mo. 
5  00  per  day 
3  5n  per  day 
2  50  per  dsy 


Salary.     TraTol 


$66  72 
39  96 
572  50 
217  00 
171  25 


$12  38 

22  98 

30  21 

2  35 

595 


•Incidental  Expemet. 

Livery $1  50 

Postage a  09 

Telegraph  and  telephone 9  09 

Miscellaneous 7  50 


Total. 


Total. 


$109  10 

62  91 

602  71 

219  as 

177  20 


$1,171  30 


20  IS 


$1,191  43 


Extraordinary  Repairs — Fish  Creek  Culvert. 

(Chapter  208,  Laws  1899.) 


KAMB. 

Rank. 

«4 
O 

H 

6 

Rate  of 

compensa* 

tfon. 

Salary. 

Travel 

TotaL 

T.  J  Morriaon. ........... 

Assistant  engineer.. 

$5  00  per  day 

$25  00 

8 
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Extraordinary  Repairs — BrochviMe  Wa^te-Weir. 

(Chapter  208,  Laws  1899.) 


NAME. 

Hank. 

o 

**  m. 
%\ 

5 

Bate  of 

compensa* 

tion. 

Salary. 

Travel. 

Total. 

T.  J.  Morrison 

Assistant  eoxineer.. 

$5  00  per  day 

$25  00 

$25  00 

Extraordinary  Repairs — South  St.  Paul  Street  WaU. 


(Chapter  208,  Laws  1899  ) 


NAME. 

Bank. 

o 

l« 
5*0 

"2 

2i 

Rate  of 

conipensa* 

tion. 

Salary. 

Travel. 

Total. 

M.W.  Wilbur 

T^  fX.  M orrifion    . . . .  r 

Resident  engineer... 
Assistant  engineer  . . 
Leveler  ............. 

8200  per  mo 
5  00  per  day 
«  50  per  day 

$10  98 

10  00 

11  25 

10  05 

$20  08 
10  00 

H.  J.  Hemstreet  ......... 

11  25 

Total  1 

$41  28 

Extraordina/ry  Repairs — Albion   Waste- Weir. 

(Chapter  208,  Laws  1899;  chapter  311,  Laws  1900.) 


NAME. 


A.  J.  Rockwood 
M.  W.  Wilbur.-, 
T.  J.  Morrison. 
H.  J.  Hemstreet 
J.  B.  Barrett.... 
John  K.  Lloyd . 
F.  W.  Hamilton 

H.  S.  Ball 

R.  F.Webster  . 
F.  V.  Searles.... 
F.  W.  Gerstner 
John  Patterson  , 


Rank. 


Division  engineer  . . 
Kesident  enginoer. . 
AssiBlant  engineer. 

Leveler 

Leveler  , 

Dranghtsman 

Rodman 

Rodman 

Rodman 

Chaioman , 

Chainman 

Chainman 


is 


2 

106 
6* 

1 
1 


Rate  of 

com  pen  sa* 

tion. 


$250  per  mo. 
2U0  per  mo 
5  00  per  day 
4  50  per  day 
4  50  per  day 

4  50  per  day 
8  50  per  day 

5  50  per  day 
3  60  per  day 
8  00  per  day 
2  50  per  day 
2  00  per  day 


Salary. 


$172  63 

139  86 

10  00 

2  25 

4  60 

24  75 

843  00 

371  00 

1  75 

15  00 


2 
2 


50 
00 


Travel, 


$28  90 
22  23 


1  05 

'ii'78 

2  22 


5  74 
1  99 
1  99 


Incidental  Expentes. 

PoeUge $2  20 

Livery 7  00 

Telegraph  and  telephone 8  17 

Printing 84  46 

Misoellan«oajB 89  73 

ToUl 


Total. 


25 
65 


$201  58 

162  09 

10  00 

2 

5 

24  76 

356  78 

878  22 

1  76 

20  74 

4  49 

3  99 


$1,167  09 


136  56 


$1,303  66 


> 


Sp> 
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35  M 
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-.— — 

C9«Sr 

Extraordinary  Rf.pc'\r% — Tfrt\*yil  W»iUjs^  Sccticm  IX. 

CXft?c«s  3::,  Lavs  IKi:  , 


'SAME. 


-z  «     csi^ysz:^ 


Travel      T 


i.  B  E*T^t 

L*T«:<T 

......    I.A  Jtrf<tr..... 

C  M  S<C  per  d4T 

7    2  »:  |Mr  4a^ 

14  *^ 

•r  52 

2.  .3 

T*>r»*jfc 

lMitf«A/«i  Exf^ 

n»«. 

a»  59 

^.i«t..AI^i«« 

— 

sc 

T<^u: 

«<  -f 

Extraordinary  Repairs — State  Yard,  Lockport. 

(CliApier  21^,  Lavs  1^99.) 


VAXE. 


4 

.25 


Sate  of 
Uoa. 


▲. /,  Boefcvo«d DiTUi4Mi  enipDeer >   fSS^pcTM*. 

M.  IT.  WUbar Reodeot  engioeer...'....      ^uOperoio. 

T«UI '' 
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Extracrdmary  Repims— Repairing  €ulvert  No.  38,  Brighton. 

(Chapter  811,  Lawa  1000.) 


NAME. 


J.  B.  Barrett... 
B.  F.  Webster.. 
A.  B.  WUliams. 


Total. 


Rank. 


Leveler . 
Rodman 
Laborer. 


0 


4 


Bate  of 

oompensa' 

tioo. 


H  50  per  day 
3  50  per  day 
2  00  per  day 


Salary. 


$11  25 

17  50 

8  00 


Travel. 


90  45 

JO 

106 


Total. 


$11  70 

17  60 

0  05 

\k  85 


Extraordinary  Repairs — Waste-Weir,  Broohport,  N.  T. 

(Chapter  311,  Laws  1900.) 


) 

NAME. 

Rank. 

o 
2 

Rate  of 

ooropensa- 

tlon. 

Salary. 

Trmvel. 

Total. 

J.  B  Barrett 

Leveler 

$4  50  per  day 

2  00  per  day 

$8  00 
1  00 

12  58 

$11  IB 

A.  B.  WiUiams 

Laborer 

1  00 

Telegraph 

Incidental  Rxptntet. 

$12  53 

25 

Total 

$12  78 

• 

Extraordinary  Repairs — Vertical  WaU,  Bridge  No.  133. 

(Chapter  811,  Laws  1000.) 


NAME. 

Rank.' 

<M 

o 

§•3 
as 

Rate  of 

oompensa* 

tioQ. 

Salary. 

Travel. 

TotaL 

J.  B.  Barrett 

Leveler 

$4  50  per  day 

$2  25 

$0  03 

$3  18 

Extraordinary  Repairs — Yertioal  Walls,  Lookport,  N.  T. 


(Cbspter  311, 

Laws  1000.) 

NAME. 

Rank. 

"o 

J* 

Rate  of 

eompensa* 

tlon. 

SaUry. 

Travel 

Total. 

7.  B.Barrett 

Leveler..*. ........ .. 

N  50  per  day 
2  00  per  day 

$0  00 
12  00 

$154 

$10  54 

A.  B.  WiUiams 

Laborer  ............. 

12  00 

1 

Total 

$22  54 
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Ewtraordinary  Repairs — Rebuilding  Vertical  Walls  at  Bridge  147. 

(Chapter  811,  Laws  1900.) 


KAHB. 

Rank. 

•5 
i' 

1 

Rate  of 

compensa* 

tion. 

Salary. 

Travel. 

Total. 

J.  B.  Barrett 

Levdler..... 

$i  50  per  day 

i4  50 

92  61 

$7  14 

Extraordinary  Repairs — Vertical  Walls  at  Bridge  No.  115. 

(Chapter  311,  Lava  1000.) 

NAME. 

Rank. 

H 

as 

i 

Rate  of 

oompensa- 

tion, 

Salary. 

Travel. 

Total. 

J.  B.  Barrott 

LmtaI  Ar       -  -    -    .     

$4  60  per  day 

$2  25 

ftl  AO 

tl  63 

Extraordinary  Repairs — Repairing  Abutment^  Bridge  No.  12^. 

(Chapter  311,  Laws  1900.) 

NAME. 

Rank. 

'3 

18 

3 

104 

Rate  of 
compensa- 
tion. 

Salary. 

Trave. 

Total. 

J.  B.  Barrett 

Leveler... 

$4  50  per  day 
3  50  p»*r  day 
2  00  ))er  dny 

$81  00 
10  50 
21  00 

$19  08 
""7*35 

$190  96 

R.  T.  Webster 

Rodman 

10  50 

A.  B.  Williams 

Laborer 

28  35 

Incidental  Expenses. 
MiscHlaneoQs 

$189  83 
0  77 

Total 

$140  60 

Extraordinary  Repairs — Culvert  No.  50,  Spenoerport. 

(Chapter  311,  Laws  1900  ) 

NAMB. 

Rank. 

In 
O 

3 

2 
H 

Rate  of 

comiiensa- 

tiuli. 

SaNry. 

Travel. 

ToUl. 

J.  B.  Barrett 

Leveler 

$4  50  per  day 
8  50  per  day 
2  00  per  day 

t3i*25 
7  00 

$6  24 

$44  49 

R.  T.  Webster 

Kodmnn 

7  00 

A.  B.  Williams 

Laborer 

18  00         2  18 

15  18 

Incidental  Expenses. 
TeleirraDh 

$0  60 
1  89 

$66  67 

If  itcallaDeous ....r 

% 

S  49 

Total 

$69  16 
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Extfxu>rdmary  Repairs — Vertical  WaUSy  Bridge  No.  136. 


(Chapter  311,  Laws  1900.) 


NAME. 


J.  B.  Barrett... 
A.  B.  Williams. 


Total 


Rank. 


Leveler . 
Laborer 


1^ 

8*0 

d 


Rate  of 
compensa- 
tion. 


$4  50  per  day 
2  00  per  day 


Salary. 


$81  50 
8  00 


Travel. 


$2  25 


ToUl. 


133  75 
8  00 


141  75 


Extraordinary  Repairs — Rebuilding  Vertical  WaUSy  Bridge  No.  116. 

(Chapter  311,  Laws  1030.) 


NAME. 

Rank. 

II 

Rate  of 

compensa« 

sation. 

Salary. 

Travel, 

Total. 

J.  B.  Barrett........ 

Leveler 

$i  SO  per  day 
2  OU  per  day 

$15  75 
7  00 

$5  04 
4  26 

$21  09 

A-  P,  Williams 

Laborer...... 

11  26 

Uiscellanons 

Ineidental  Expetuea. 

$82  96 

10 

Total 

$88  06 

Extraordma/ry  Repairs — Rebuilding  Slope  Walls  at  Wide  Waters^ 

West  of  Rochester. 

(Chapter  811,  Laws  1000,) 


NAME. 


J.B.Barrett 

R.  T.  Webster.... 
A.  B.  Williams... 
John  B.  Sweeney. 


Rank. 


Leveler. 
Rodman. 
Laborer. 
Laborer. 


.s 


12 


Rate  of 

comnensa- 

tion. 

Salary. 

$1  50  per  day 
3  50  per  day 
2  00  per  day 
2  00  per  day 

$54  00 

14  00 

29  00 

8  00 

Travel. 


$4  25 


8  80 
20 


Ineidental  Expenses. 

Telegraph $0  40 

Misoellaneons 30 


Total 


Total. 


$58  25 

14  00 

82  80 

8  20 


$108  25 


76 
^109  01 
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Extraordinary  Repairs — Vertical  WaU,  Albion,  N.  T. 

(Chapter  811,  Lawa  1900.) 


KAMB. 


A.  J.  Lookwood. 
J.  A.  Barrett.... 
A.BWIUiama... 


Bank. 


DiTiaion  engineer. 

Lereler 

Laborer. 


I 


St 


Rate  of 

oomjpenaa- 

tfon. 


1250  per  mo. . 
4  50  per  day 
2  00  per  day 


Salary. 


18  84 

106  75 
4f  00 


Trayel. 


187  15 
18  64 


liwidencsl  JBepenMf. 

Telegraph $1  60 

MisceUaneona 1  25 


Total. 


Total 


68  34 

14SM 

65  64 


621181 


285 


621172 


JSetraordinary  Jiepairs — Bridges  Noe.  132,  147,  164  and  160. 

(Chapter  811,  Lawa  1000.) 


NAME. 


A.J.  Rockwood — 

H.  W.  WUbor 

Garrett  O.  Hooae... 

J.  B.  Barrett 

H.  J.  Hematreet.... 
fi.  6.  If oKelTey.... 

B.  T.  Webatar 

Edward  S.  Atwood. 


Rank. 


DiTiaion  engineer . 
ReBldent  engineer . 
Aaaiatant  engineer 

Lereler 

LoTOler 

Dranghtaman 

Rodman 

Laborer 


Rate  of 

compensa* 

tion. 

Salary. 

6250 per  mo.. 
200  per  mo.. 
5  00  per  day 
4  50  per  da? 
4  50  per  day 
4  00  per  day 
8  50  per  day 
2  00  per  day 

616  68 

46  62 

80  60 

450 

16  00^ 

200 

8  50 

4  00 

TraTol. 


67  72 
5  06 


672 


7  12 


IneidtnUd  BapmtM. 

Lirery 626  06 

Telegraph 25 

PrinUng 56  63 

StoweU  ACnoningham,  inspectora — ...  78  54 


Total 


618  « 

54  34 

85  81 

490 

2«71 
2M 
850 

11  13 


$15183 


15S43 


Total 


•807  84 
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^traordinary    Hepaira — Rebuilding    Vertical    WalU    Oeneaee 

Valley  Feeder. 

(Chapter  811,  Laws  1900.) 


NAME. 


J.B.  Barrett 

R.  T.  Webster... 
John  B  Sweeney. 
A.  B.  Williams... 


Bank. 


Lereler . 
Rodman 
Laborer 
Laborer 


8 

4 
1 

144 


Rate  of 
compensa- 
tion. 


$4  60  per  day 

3  50  per  day 
2  00  per  day 
2  00  per  day 


Salary 


$36  00 

14  00 

2  00 

29  00 


Trayel.     Total. 


11  65 


10 
8  95 


IntidtnUd  E»p*nH». 

Telegraph $0  51 

Hiioellaneoas ^ 20 


ToUl 


$37  65 

14  00 

2  10 

82  95 


$86  70 
71 


$87  41 


Extraordinary  Repairs — Repairing  and  Improving  Looks  53  to  66. 

(Chapter  811,  Laws  1900.) 


NAME. 

Rank. 

H 

'A 

16 

4 
23 

Rate  of 
compensa- 
tion. 

Salary. 

Trayel. 

Total. 

J.  B.  Barrett 

Leveler  ............. 

64  50  per  day 
8  60  per  day 
2  OO  per  day 

$72  00 
14  00 
46  OU 

$9  51 
46 

$81  51 

B.  T.  Webster 

Rodman 

14  00 

A.  B.  WilliAms 

Laborer  ............. 

46  45 

Total 

$141  96 

Extraordi/nary  Hepairs  —  Rebuilding    Vertical     WallSj  Lower 

Tovmy  Lockporty  N.  Y. 


NAME. 


J.  B.Barrett... 
K.  T.  Webster 
▲.  B.  Williams. 


Rank. 


Lereler 
Rodman 
Laborer. 


I* 

d 


21 

1 

"4 


Rate  of 
compensa- 
tion. 

Salary. 

$4  50  per  day 
8  60  per  day 
2  00  per  day 

$94  60 

8  50 

23  00 

Trarel. 


$58  49 

■  «       ■  a  •  * 

10  28 


IntidenUA  Exptnses. 

Telegraph « $0  50 

MiacelUneont 1  85 


Total 


Total. 


$147  99 

360 

88  28 


$184  77 

1  85 

^186  62 
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Extrcuyrdinary  Repairs— RAaUding  Abutment^  Bridge  No.  124: 


NAME. 

Bank. 

o 
17| 

Rate  of 
eompenaa- 

Salaiy. 

Trave].    TotaL 

1 

1 

J.B  Barrett 

Leireler.  ............ 

aA  SM  1MW  Hmi- 

$78  75 
25  00 

1 
$15  80        $M  S5 

A-B  WMKftmt. 

12#j  ^2  00  per  day 

2  63           27  03 

Telegraph.... 
Total... 


Ineidentai  Btpenaea, 


,    $ia  15 

.!  43 


$128  O 


Extraordinary    Repairs  —  Raising    Slope     WaUs   from  1,000 
Feet  West  of  Bridge  No.  59  to  Lock  No.  63. 


NAME. 

Bank. 

o 

a-o 

3 

21 

Rate  of 

eompenaa- 

tion. 

Salary. 

TraTel. 

Total 
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By  Robert  E.  Horton. 


METHODS  EMPLOYED  IN  GAUGING  NEW  YORK 

STREAMS. 

The  following  report  contains  the  results  of  hydrographic 
work  done  in  the  State  of  New  York,  pursuant  to  the  provisions 
of  chapter  64,  Laws  of  1901,  in  cooperation  with  the  United 
States  Geological  Survey.  The  results  of  investigations  car- 
ried out  under  the  provisions  of  a  similar  law  in  1900  are  also 
included.  In  republishing  the  data  presented  in  the  report  for 
1900  many  corrections  of  the  text  have  been  made,  and  a  great 
deal  of  additional  matter  given. 

At  the  time  the  work  was  undertaken  in  April,  1900,  gauging 
records  were  being  kept  at  about  twenty  stations,  most  of 
which  had  been  established  in  connection  with  the  upper  Hud- 
son Storage  Survey  of  1895  and  1896,  or  by  the  U.  S.  Board  of 
Engineers  on  Deep  Waterways,(")  1897-1899. 

These  stations  were  all  in  connection  with  dams  and  mills. 
The  method  pursued  in  gaiiging  the  discharge  of  a  stream  at  a 
dam  may  be  briefly  outlined  as  follows:  Considering  first  the 
dam  proper,  the  length  and  profile  of  the  crest  has  in  each  case 
been  determined  during  the  season  of  low  water,  and  the  vol- 
ume of  flow,  corresponding  to  a  series  of  observed  depths  on 
the  crest,  has  been  computed  by  the  weir  formula, 
yin  order  to  take  into  account  modifications  of  discharge,  due 
to  variations  in  the  width  of  crest  of  dams,  slope  and  form  of 
aprons,  etc.,  values  of  the  coefiQcient  C  have  been  selected  in 


(»)  8m  Reports  of  Btote  Bnclneer  and  Bnrreyor  of  New  York,  1895  and  18M,  and  Report  of  U.  & 
Board  of  Engineers  on  Deep  Waterways,  189T-1899,  pt  11. 
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each  case,  as  deduced  from  expriments  made  at  the  hjdranlio 
laboratory  of  Cornell  University,  for  the  United  States  Board 
of  Engineers  on  Deep  Waterways,  and  also  by  John  E.  Freeman, 
C.  E.,  have  largely  been  drawn  upon. 

In  many  cases  the  profiles  of  the  dams  are  slightly  irregalar. 
The  dam  is  divided  into  sections  which  are  computed  separately, 
all  points  in  a  given  section  being  nearly  or  precisely  at  the 
same  elevation.  For  rough  calculations  of  flood  flows,  etc.,  the 
average  crest  elevation  is  sometimes  taken.  This  method  gives 
slightly  too  small  results  throughout,  inasmuch  as  the  dis- 
charge over  the  lower  part  of  the  crest  is  greater  in  proportion 
to  the  head  than  that  over  the  higher  portions  of  the  profile. 

Gauges  have,  as  a  rule,  been  placed  several  feet  upstream  from 
dams,  where  the  cross-sectional  areas  of  the  mill  ponds  are  so 
great  as  to  make  the  velocity  of  approach  negligible. 

Having  calculated  the  flow  for  a  series  of  crest  depths,  ex- 
tending from  zero  to  the  extreme  high  water  mark,  a  discharge 
curve  has  been  plotted,  from  which  the  volume  of  flow  over  the 
entire  dam,  corresponding  to  any  gauge  height,  could  be  read 
directly.  When  flashboards  are  placed  on  dams,  the  conditions 
are  reduced  more  nearly  to  those  of  a  standard  sharp  edged 
weir,  and  Francis'  well-known  formula  has  been  used  in  com- 
puting the  discharge.  The  flow  over  waste  weirs,  auxiliary 
spillways  and  flood  overflows  has  been  calculated  in  a  manner 
similar  to  that  used  for  dams.  The  amount  of  flow  through 
head  gates,  sluiceways,  feeder  gates  and  similar  openings  has 
been  calculated  from  the  formula  for  oriflces.  Precise  experi- 
ments to  determine  the  value  of  the  coefficient  of  discharge 
through  large  submerged  oriflces,  as  in  bulkheads  or  canal 
feeder  gates,  are  greatly  needed. 

In  estimating  the  discharge  through  turbine  water  wheels  the 
results  of  tests,  made  at  the  testing  flume  of  the  Holyoke  Water 
Power  Company,  have  been  largely  depended  upon,  the  mean 
discharge  for  each  day  having  been  computed  from  the  observed 
working  head,  width  of  opening  of  speed  gates  and  number  of 
hours  each  wheel  has  run.    A  record  of  these  facts  is  kept  at 
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each  of  the  stations  where  there  are  mills  in  connection  with 
dams. 

One  difficulty  encountered  in  gauging  northern  streams  re- 
sults from  the  accumulation  of  ice  during  the  winter  season. 
It  has  been  found  impossible  to  keep  some  dams  clear  of  ice, 
and  an  effort  is  made  to  keep  a  record  of  the  length  of  the  clear 
and  unobstructed  portion  of  the  dam  from  which  a  correction 
in  the  calculated  flow  can  be  made.(*») 

Views  of  the  cross-sections  of  many  of  the  dams  where  gang- 
ing  records  are  kept,  as  well  as  the  results  of  the  experiments 
made  at  Cornell  University  to  determine  the  proper  coefficients 
of  discharge,  may  be  found  in  a  paper  on  Flow  of  Water  Over 
Dams,  by  George  W.  Rafter,  M.  Am.  Soc.  C.  E.,  contained  in 
Trans.  Am.  Soc.  C.  E.,  Vol.  XLIV,  pages  220-398.  See  also 
Water  Supply  and  Irrigation  Paper,  U.  S.  Geol.  Survey,  No. 
35,  page  2.  In  connection  with  all  older  stations  at  dams  and 
mills,  an  effort  has  been  made  to  check  and  improve  upon  the 
previous  results  by  making  current  meter  measurements  to 
determine  the  volume  of  flow  through  turbine  water  wheels 
and  the  proper  allowance  to  be  made  for  leakage  of  dams,  and 
to  check  the  calculated  flow  over  dams. 

In  the  establishment  of  stations  no  single  method  of  gauging 
has  been  adopted  to  the  exclusion  of  all  others.  The  report 
shows  results  obtained  at  dams  and  mills,  by  measurements 
over  standard  weirs,  through  thin  partitions,  by  current  meter, 
and  by  the  slope  formula.  In  many  instances  two  or  more 
methods  have  been  combined  at  a  single  station.  Owing  to  dif- 
ferent methods  and  conditions,  the  degree  of  accuracy  obtained 
is  not  uniform  throughout  the  records.  An  eiffort  has  been  made 
to  describe  each  station  with  sufficient  fullness  to  enable  the 
reader  to  clearly  understand  the  methods  employed  and  prob- 
able accuracy  of  the  results. 

Recent  developments  in  electric  transmission  have  given 
an  impetus  to  the  construction  of  substantial  masonry  dams 

(a)  See  Paper,  Dlfllcultles  eucoantered  in  Qftoglng  BtrMunfl  oTer  Dami,  H.  A.  rreisey,  aist  An. 
Report  U.  8.  Qtol.  Svuwej,  pt  4,  pp.  21-901 
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and  power  plants  on  many  streams,  affording  almost  ideal  cod- 
ditions  for  maintaining  gauging  records.  Most  of  the  stations 
at  dams  are  in  connection  with  such  plants.  Private  individ- 
uals or  corporations  interested  often  cooperate,  and  excellent 
I'ocords  are  in  this  way  obtained  with  comparatively  slight 
oxpenso.  At  the  newer  stations,  where  the  current-meter 
method  is  employed,  a  modified  form  of  Price  meter,  adopted 
by  the  X\  S.  Geological  Survey,  has  been  used.  This  instru- 
ment is  made  in  two  sizes,  the  larger  for  strong  currents,  the 
smaller  for  streams  of  moderate  or  low  velocity  of  flow. 

The  usual  mode  of  procedure  is  to  submerge  the  current- 
meter  O.G  of  the  depth  of  the  stream  at  measured  intervals 
across  the  channel  and  record  the  revolutions  for  a  period 
of  100  seconds.  In  cases  of  doubt,  surface  and  bottom  veloc- 
ities are  also  taken,  or  the  flow  determined  by  the  method  of 
integration  as  a  check.  The  mean  velocity  in  vertical  planes 
is  also  measured  from  time  to  time  to  check  the  accuracy  of 
the  **  Oj>  **  metluHl,  ami  also  to  determine  whether  any  progres- 
su\e  ohan5^^  i§  taking  platv  in  the  measuring  section,  doe  to 
s^odimoutaiion  or  scvMir, 

The  cumnit  nn^ters  useil  are  calibrated  each  year  at  the 
rutir,c  $:a;ivnt  of  tV  OtH^Ie^rioal  S^irvey  at  Chevy  Cluise,  Md. 
A  ratiuj:  ;uMe  for  the  me:er  is  then  prejvared.  by  means  of 
whuh  iV  ve\v:ty  ef  dv^w  of  i::e  str>»Ani  can  be  deduced  from 
:he  oV^er\i\i  rv*\v^*u:;v^::$  ^vr  s>i:xvr.d  of  :he  nieier  wbe^L  Soand- 
:v,^^  arv^  :,^XiU  ;:*  cor.r.tvtiv^n  ^::h  :be  r.^r-ier  observations,  and 
A  $^  V.  y\^  *v,v/.:\v^-v>::o::  of  ::e  T•\^.  ::y  ic  ^^,:i  s^x::oa  by  th^ 
^r\"<?:^$^v^r•,  v^va'  at^a  to  i^ri.h  :t  *vv'>;s  i.r^^  tbe  rate  of  di*- 
v".  o^-iv.     A  T  vvr  >".^:>:  c.v.^  is  t'^sr^.h  :>:r:*i  At  ea:h  CTimNit- 
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discharge  as  a  function  of  the  gauge  reading.  By  means  of 
this  curve  the  average  discharge-rate  for  each  day  is  deduced 
from  the  record  of  the  height  of  the  stream  kept  by  the  gauge 
reader. 

The  principal  sources  of  error  in  gauging  streams  by  the 
current-meter  method  are  due  to  the  effect  of  slack  or  nearly 
slack  water  in  any  part  of  the  cross-section,  or  to  backwater 
from  dams,  from  obstructing  ice,  or  from  tributaries  entering 
below  the  gauging  station,  thereby  causing  the  river  stage  to 
rise  at  times  without  a  proportional  increase  in  the  discharge. 
In  accordance  with  the  well-known  Kutter  formula,  the  vol- 
ume of  flow  in  an  open  channel  is  a  function  of  the  slope,  area 
of  cross-section  and  wetted  perimeter.  When  a  stream  is 
rising,  the  slope  is  usually  greater  at  a  given  stage  of  the 
stream  than  at  the  same  stage  when  falling.  Northern  streams, 
as  a  rule,  rise  rapidly  and  fall  gradually,  so  that  the  stream 
is  falling  on  the  majority  of  days  of  the  year.  The  error  from 
the  above  source  is  small,  inasmuch  as  the  discharge  varies 
only  as  the  square  root  of  the  slope.  The  principal  diflSculty 
encountered  results  from  freezing  over  of  streams  in  winter. 
The  ice  serves  greatly  to  increase  the  wetted  perimeter  of  the 
measuring  section,  thereby  modifying  the  rating  curve.  When- 
ever practicable,  discharge  measurements  during  winter  months 
are  made  through  the  ice.  The  accuracy  of  individual  current- 
meter  measurements  depends  chiefly  upon  the  number  of  veloc- 
ity observations  taken  in  the  cross-section. 

Owing  to  rapid  fall,  with  frequent  rifts,  backwater  from  dams, 
obstruction  bv  ice,  and  other  characteristics  of  New  York 
streams,  the  difficulty  of  maintaining  continuous  gauging  rec- 
ords which  will  show  with  suflScient  accuracy  the  discharge 
rate  day  by  day  throughout  the  year  is  very  great.  This  is 
especially  true  in  streams  whose  discharge  fluctuates  between 
wide  limits. 

The  discharge  of  the  lower  Mohawk  at  Rexford  Flats  and 
Schenectady,  for  example,  varies  from  500  to  55,000  second-feet 

23 
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or  more.  In  such  cases  methods  of  gauging  applicable  at  low 
and  ordinary  stages  may  not  give  equally  reliable  results  daring 
freshets;  or  the  reverse  may  be  true,  the  results  beings  most 
accurate  for  high  water. 

In  connection  with  the  meter  stations  it  is  necessary  to  em- 
ploy as  gauge  readers  persons  living  near  the  site  selected  for 
the  measuring  section,  and  who  have,  as  a  rule,  had  no  pre- 
vious experience  in  similar  work.  Their  observations  are  for- 
warded  at  the  end  of  each  week.  As  a  check  on  the  records  so 
obtained,  inspection  trips  are  made  at  frequent  intervals  and 
independent  gauge  readings  taken  by  the  hydrographer.  On 
receipt  of  the  gauge  reader's  record  for  the  corresponding 
period  the  two  sets  of  observations  are  compared.  The  close 
agreement  found  in  most  cases  testifies  to  the  intelligent  and 
careful  work  of  the  observers. 

At  the  beginning  .of  the  work  in  1900  many  of  the  older  sta- 
tions were  neglected  and  the  painted  gauge  boards  originally 
used  were  worn  out.  The  stations  have  been  equipped  through- 
out with  heavy  hardwood  or  cypress  gauges,  having  brass  or 
galvanized  metal  figures  and  division  marks.  At  a  number  of 
current-meter  stations  where  there  was  no  opportunity  to 
secure  vertical  gauges  in  permanent  position,  weight  and  wire 
gauges  are  used.  These  are  perhaps  less  accurate  than  direct 
reading  vertical  gauges;  but  convenience  and  freedom  from  ice 
obstruction  are  in  their  favor.  A  weight  gauge  is  attached  to 
the  guard-rail  of  a  bridge.  A  more  usual  method  is  to  secure 
it  by  outriggers  to  the  horizontal  bridge  chords  in  such  a  man- 
ner as  to  be  least  disturbed  by  traflBc  and  to  permit  the  removal 
or  renewal  of  the  bridge  floor  planks  without  disturbing  the 
gauge. 

In  this  connection  acknowledgment  is  made  of  the  services 
of  those  who  have  assisted  in  the  field  work  and  in  the  prepa- 
ration of  this  report.  Special  credit  is  due  to  J.  D.  Luther  and 
M.  T.  Beilly. 
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FORUMLAE. 

The  following  hydraulic  formulae  have  been  employed  in  the 
calculation  of  gauging  records.  They  are  frequently  referred 
to  by  name  in  the  report,  and  are  given  here  for  reference: 

The  weir  farmvla. 

This  name  has  been  given  to  the  general  expression  for  flow  over 
a  weir  or  dam  in  its  simplest  form. 

Q  =  CLH«     (1) 

This  may  also  be  written 


Q=|KLH  \/2gH  =  MLH  V2gU    (2) 
Q  =  volume  of  discharge  in  second-feet. 


C  =  f  K  V2g  =  m  V2  g    (3) 

L  =  length  of  crest  or  clear  overflow,  feet  corrected  for  end  con- 
tractions if  any. 

H  =  head  on  crest  corrected  for  velocity  of  approach  if  any. 
C,  K  and  m  are  constants,  determined  by  experiments. 

The  Francis  formula  for  a  sharp-edged  weirS^^ 

Q  =  3.33LHi    (4) 

If  the  weir  has  end  contractions 

L  =  L'  — O.lnH    (5) 

L'=  actual  length  of  crest,  feet. 

n  =  number  of  complete  contractions. 

If  the  approaching  stream  has  an  appreciable  average  velocity  in 
the  cross-section  of  the  leading  channel  opposite  the  point  where  h 
is  measured 

H  =  [(h+d)l  — d«]»   (6) 

h  =  actual  measured  head  on  weir,  feet. 

d  =  head  due  to  mean  velocity  Y,  in  the  leading  channel. 

The  Francis  formula  for  Merrimac  damj^'^ 

Q  =  3.01208  L  H^-«    (7) 

(•)  Lowell  Hjdrftallo  Bzpertments,  J.  B.  Francis,  pp.  Itd-lSO. 
<&)  Lowell  Hydraallc  Expertmenta,  J.  B.  Francis,  pp.  lM-1^. 
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MvUirCs  formvlaS^^ 

This  is  used  by  East  Indian  engineers  in  designing  irrigatiuD 
works. 

q  =  |c.lhv27:h  (8)' 

For  a  sharp-edged  weir : 

c  =  1  - [^"^  (34.6+H) j  ^  0 eg^  _  0 01  g    (9j 

For  a  broad  crested  weir  C  is  used. 

C  =  c  -  (5:^!?^i5±D)     (10) 

B  =  width  of  flat  crest  in  feet. 

Bazin^a  formula,  <  ^^ 

Q  =  M  L  h  \/2"yTI     (11) 

M  is  a  coeflicient  experimentally  determined  by  Bazin  for  thin- 
edged  and  various  other  forms  of  weirs.  This  formula  differs  from 
those  given  above  in  that  the  coefficient  M  includes  the  correction 
for  velocity  of  approach,  the  measured  head  h  being  applied  directly 
in  the  formula. 

Formula  for  orifices, 

Q  =  C  A  \/2~gTr    (12) 

C  is  a  variable  coefficient,  its  value  depending  on  the  degree  of 
contraction  in  area  of  the  issuing  jet. 
A  =  area  of  orifice,  square  feet. 

This  formula  is  applied  to  submerged  orifices  by  making  H 
the  difference  in  elevation  of  the  water  surface  on  the  upstream 
and  downstream  sides. 

If  the  water  approaches  the  orifice  with  an  appreciable  veloc- 
ity, a  correction  is  applied  to  the  measured  head  in  a  manner 
similar  to  that  used  for  weirs. 

(a)  Mallln*!  Irrigation  Manual,  pp.  188-189. 

(b)  Annalw  dat  Ponta  et  Cbaotaees,  October,  1888. 
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DESCRIPTION  OF  TABLES  OF  DAILY  DISCHARGE. 

The  object  of  the  stream  gaugings  briefly  stated,  is  to  deter- 
mine for  each  day  the  volume  of  flow  or  rate  of  discharge  of 
the  stream  measured. 

For  mill  streams,  where  the  water  is  held  back  as  pond 
storage  during  the  dry  season,  it  is  impossible  to  determine 
the  natural  regimen  of  flow  of  the  stream.  This  is  especially 
true  with  reference  to  Sundavs  or  holidays,  when  mills  are  not 
running.  If,  at  the  time  the  water  wheels  are  stopped,  the  water 
stands  below  the  level  of  the  crest  line  of  the  dam,  "the  flow 
in  the  stream  channel  below  will  be  nil,  or  at  best,  will  only 
<*qual  the  leakage  of  the  dam,  flumes,  or  penstocks. 

With  regard  to  estimation  of  Sunday  flows,  no  uniform  rule 
has  been  followed.  In  case  of  some  of  the  older  records,  the 
Sunday  flow  during  the  dry  season  has  been  taken  as  the  mean 
of  the  calculated 'flows  for  the  preceding  and  following  days, 
ixnd  this  method,  where  previously  used,  has  been  adhered  to. 
In  other  instances  the  flow  given  in  the  table  for  each  day  is 
that  shown  by  the  gauging  record,  and  represents,  as  nearly 
41  s  may  be,  the  victual  amount  of  water  flowing  in  the  stream 
<*hannel  below  the  dam,  but  may  be  quite  different  from  the 
amount  entering  the  pond  above  the  dam. 

The  relation  existing  between  the  canals  of  New  York  and 
the  streams  of  the  central  portion  of  the  State  is  very  implicit. 
Diversion  from  the  headwaters  of  a  number  of  streams  for  the 
supply  of  canals  virtually  reduces  their  effective  drainage 
areas.  As  a  result,  the  summer  watershed  may  be  materially 
less  in  area  and  differ  widely  in  its  water  yielding  character- 
istics from  the  region  tributary  to  the  stream  when  the  canals 
are  not  in  operation. 

It  often  happens  that  a  single  gauge  reading,  taken  at  or 
near  the  culmination  of  a  flood,  shows  a  larger  flow  than  the 
mean  for  any  single  day.  The  result  of  such  isolated  observa- 
tions, together  with  other  data  relative  to  extremes  of.  flow, 
have  been  given  for  a  number  of  stations.  Where  two  or  more 
gauge  readings  are  taken  each  day,  the  mean  of  the  readings 
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for  24-hoar  periods  is  used  as  an  argument  in  entering  rating 
tables  to  determine  the  mean  daily  flow.  Theoretically,  the 
several  discharge  rates  should  be  separately  determined  for 
each  gauge  reading  and  the  average  taken.  The  method  of 
averaging  the  gauge  readings  is  much  simpler,  and  it  is 
believed  that  the  error  due  to  the  fact  that  the  discharg*- 
increases  more  rapidly  than  the  stream  stage  both  for  dams 
and  current  meter  sections,  is  well  within  the  limit  of  error  of 
the  results  in  most  cases.  Where  water  fluctuates  above  and 
below  the  crests  of  dams,  due  to  draught  from  pondage  at  mills^ 
the  discharge  is  usually  computed  for  the  period  when  water 
level  is  above  crest  and  the  equivalent  rate  of  discharge  if  the 
flow  were  distributed  through  24  hours,  is  used. 

DRAINAGE  TRIBUTARY  TO  LAKE  ONTARIO. 

This  region  includes  the  third  river  system  in  magnitude  of 
the  state;  the  Seneca,  Oneida,  Oswego  Basin.  The  character  of 
the  run-off  varies  from  the  Genesee  river  in  the  west  with  rela- 
tively low  rainfall,  little  forest,  and  great  extremes  of  flow;  to 
the  Black  river,  draining  a  region  of  heavier  precipitation, 
better  ground  storage  and  well  maintained  regimen  at  all 
seasons. 

Most  of  the  streams  possess  notable  waterfalls  where  they 
pass  from  the  areas  of  rock  outcrop  into  the  ancient  Lauren- 
tian  lake  basin. 

MOOSE  RIVER  BELOW  McKEEVER,  HERKIMER  COUNTY, 

N.  Y. 

A  gauging  station  was  established  on  this  stream  at  Moose 
river  4  miles  below  McKeever  railroad  station,  on  June  5, 1900. 
The  section  of  the  channel  chosen  to  be  spanned  by  a  cableway 
has  a  width  of  225  feet,  with  a  nearly  flat  gravel  bottom. 
A  vertical  gauge  board  was  attached  to  a  pile  driven  some  dis- 
tance out  in  the  stream  beyond  the  low  water  margin,  and  pro* 
tected  from  ice  and  logs  by  a  floating  boom  anchored  upstream* 

This  stream  is  characterized  throughout  its  entire  course  by 
rifts  and  rapids.    Topographically,  the  watershed  is  rocky,  pre- 


j 


Gaugings  of  thb  Volume  of  Disohaboe  of  Streams.    359 

cipitous  and  mostly  timbered.  The  drainage  area  above  the 
gauging  station  is  346  square  miles.  An  area  of  41  square  miles 
in  the  headwaters  is  subject  to  regulation  by  storage,  controlled 
by  a  State  dam  at  Old  Forge,  at  the  foot  of  the  Fulton  Chain 
of  lakes. 

There  are  numerous  undeveloped  water  powers  on  the  stream, 
including  two  falls  near  Lyonsdale,  where  a  head  of  30  feet  or 
more  might  be  obtained,  and  Miller's  Falls,  below  Moose  river, 
of  nearly  equal  height. 

Water  power  is  developed  at  eight  dams,  utilizing  a  total 
fall  of  225  feet,  with  an  aggregate  capacity  of  the  turbines 
installed  of  over  7,000  horse  power. 

Lumbermen's  dams,  at  the  foot  of  several  principal  lakes, 
hold  back  a  portion  of  the  waters  of  the  spring  freshet  to  be 
used  for  log  driving. 

No  current  meter  measurements  have  thus  far  been  made. 
Gauge  readings  are  taken  twice  daily,  morning  and  evening, 
by  Chris.  Hannon,  and  the  mean  of  the  two  readings  for  each 
day  is  shown  in  the  accompanying  tables. 


Datty  Oange  Hetgth,  in  feet,  of  Moote  River  at  Moo—  River,  N. 

r. 

DAY. 

Jan. 

Feb. 

Har. 

Apr. 

Uay. 

June. 

July. 

Aug. 

Sept. 

Oct. 

0.70 

.75 

.80 

.70 

.60 

.60 

.60 

.65 

.00 

.60 

.05 

.65 

.45 

.45 

.70 

.85 

0.75 

.00 

.06 

.75 

.75 

.70 

.70 

1.80 

2.00 

1.05 

1.80 

1.80 

1.23 

1.25 

1.80 

Nov. 

1.16 
1.20 
1.05 
.95 
.85 
I.IO 
1.10 
2.25 
8.1U 
2.50 
1.75 
1.15 
.95 
.90 
1.25 
1.75 
2.05 
2.80 
1.70 
8.95 
4.45 
4.10 
8.7i) 
8.3S 
8.20 
8.03 
8.05 
8.75 
8.55 
8.20 

Deo. 

1900 
1 

0.50 
.60 
.25 
.85 
.80 
.86 
.70 
.85 
.75 
.70 
.66 
.90 
.90 
.80 
.75 
.10 
0.80 
.75 
.85 
.90 
.80 
.65 
.55 
.60 
.86 
8.05 
1.86 
1.20 
.90 
.75 
.70 

0.85 

.70 

.70 

.60 

.50 

.56 

.60 

.56 

.65 

.60 

.70 

.65 

.80 

1.80 

1.76 

1.25 

1.20 

1.00 

.85 

.60 

.60 

.60 

.60 

.45 

.55 

.65 

1.75 

2.0O 

1.85 

1.40 

.96 

0.90 
.80 
.65 
.56 
.60 
.65 
.55 
.60 
.66 
,70 
.56 
.55 
.55 
.50 
.40 
.70 
0.70 
.65 
.60 
.55 
.80 
1.20 
1.55 
1.80 
1.05 
.90 
.90 
.85 
.70 
.80 

2 

8 

• 

i 

5 , " 

2.00 
1.B5 
1.25 
1.20 
1.95 
1.55 
1.40 

i.au 

1.08 
1.06 
.82 
1.06 
0.93 
.65 
.00 
.80 
.95 
.90 
.80 
.70 
.80 
.60 
.40 
.80 
.50 
.55 

6.,,., 

7 

8 

9 , 

10 

11 

13 

13 

14 
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16 

17 

18 
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HEAVER  RIVER  AT  TISSE\^  BRIDGE,  LEWIS  COUNTY, 

N.  Y. 

JU'iivor  Rivc»r  riHCH  in  western  Hamilton  county,  crosses  Her- 
kimer county  and  emerges  from  the  Adirondacks  at  Number 
Four  on  the  I^*wi«  county  line.  The  flow  from  the  tributary 
wuterHhed  above  Beaver,  comprising  an  area  of  158  square 
miles  or  47.5  per  cent,  of  the  entire  drainage  area,  is  regulated 
by  Mforage  in  the  Beaver  flow  or  "  Stillwater,"  an  artificial  lake 
formed  by  a  timber  dam  16  feet  high. 


Ftg.  No.  £.— Beaver  River:  Gauge  Board  at  Tlsae  Bridge.  Lewi 


e  Falls.  Lewla  CountT. 
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.  In  addition  to  the  reservoir  formed  by  the  State  dam  at 
Beaver,  there  are  in  this  region  over  fifty  natural  lakes,  includ- 
ing Red  Horse  Chain,  so  that  a  comparatively  uniform  flow  of 
the  stream  is  maintained  throughout  the  summer  season. 

From  the  State  dam  at  Beaver  to  Number  Four,  a  distance 
of  10  miles,  the  stream  consists  of  numerous  boulder  rapids 
iilternating  with  short  stretches  of  smooth  water.  Above 
Beaver  Lake  occurs  a  fall,  forming  a  descent  of  60  feet  within 
400  or  500  feet.  From  the  foot  of  Beaver  T^ake  to  Belfort,  a 
distance  of  12  miles,  the  stream  channel  continues  rocky  and 
precipitous,  although  the  adjacent  watershed  is  sandy  and  for 
the  most  part  covered  with  timber.  Eagle  Falls,  2  miles  below 
Beaver  Lake,  consists  of  a  series  of  cascades  aggregating  a 
descent  of  75  feet.  There  are  a  number  of  other  undeveloped 
water  powers  in  this  vicinity.  Water  power  is  developed  at 
Beaver  Falls,  Croghan  and  Belfort,  aggregating  4,400  horse 
])ower  at  live  dams,  and  utili/Jng  a  fall  of  133  feet.  There  is 
iilso  an  abandoned  power  at  Tisse's  Falls,  where  a  head  of  16 
feet  could  be  obtained.  Power  is  developed  at  Belfort  under 
a  head  of  50  feet,  for  the  generation  of  electricity,  which  is 
transmitted  to  adjacent  towns,  a  distance  of  16  miles. 

An  examination  of  Beaver  River,  in  relation  to  facilities  for 
gauging,  was  made  in  July,  1900.  The  almost  continuous  rapids 
in  the  upper  reaches  of  the  stream,  coupled  with  the  fact  that 
all  stretches  of  smooth  water  are  filled  with  logs  much  of  the 
time,  make  the  selection  of  a  site  for  a  permanent  gauging 
station  very  difficult.  Tisse's  bridge,  crossing  the  river  between 
the  village  of  Croghan  and  Belfort,  was  finally  chosen,  and  a 
gauging  record  started  May  10,  1901.  The  bridge  crosses  the 
stream  at  the  head  of  Tisse's  Falls  at  a  point  where  the  gang- 
ings  will  be  unobstructed  by  either  log  booms  or  ice.  The 
bridge  consists  of  two  spans  of  70.5  and  51.5  feet  width  respect- 
ively, crossing  two  arms  of  th*^  stream  on  opposite  sides  of  a 
wooded  rocky  island,  one-half  acre  in  extent. 

A  12-foot  cypress  gauge,  divided  to  feet  and  tenths,  was 
secured  to  the  down  stream  face  of  the  right-hand  abutment 
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of  the  right  span.    The  bench  mark  is  a  chiseled  "  O  "  in  the 
bridge-seat  above  the  gauge  board. 

Elevation  of  bench  mark 100.00 

Elevation  gauge  zero 88.70 

One  observation  of  the  river  stage  is  taken  each  day  by  the 
gauge  reader,  Nicholas  Tisse. 

Owing  to  the  existence  of  cross  currents  under  the  bridge, 
current  meter  observations  of  the  velocity  have  been  taken  in 
every  square  foot  of  the  cross  section  of  the  stream  and  the 
direction  of  flow  of  the  corresponding  filaments,  as  well  as  their 
velocity  is  taken  into  consideration  in  calculating  the  discharge. 
The  results  of  current  meter  measurements  are  shown  below: 


DaOy  Oattge  Heiaht  of  Beaver  River  at  Tiaae'e  Bridge^  Croghan,  N.  Y. 


DAY. 

J%D. 

Feb. 

Mar. 

Apr. 

May. 

June 

July. 

Aug. 

SepC 

Oct. 

Not. 

De,. 

1901. 
1 

8.1 
8.1 
8.8 
.8.5 
8.6 
8.5 
3.6 
8.5 
8.7 
8.6, 
8.5 
8.1 
2.9 
2.9 
2.7 
2.4 
2.2 
2.2 
2.3 
2.7 
2.9 
2.9 
2.8 
2.9 
2.6 
2.6 
2.4 
2.5 
2.9 
2.3 

2.1 
2.1 
2.0 
2.0 
2.1 
2.1 
2.1 
2.1 
2.0 
2.1 
2.0 
2.0 
2.0 
1.9 
1.9 
1.9 
1.8 
1.9 
1.9 
1.8 
1.6 
1.6 
1.4 
2.8 
2.8 
1.2 
2.2 
2.0 
2.9 
2.7 
2.7 

2.1 
2.0 
1.8 
1.2 
2.0 
2.0 
2.1 
2.1 
2.2 
2.8 
2.3 
2.7 
2.2 
2.1 
2.7 
2.8 
2.2 
1.8 
1.8 
1.8 
1.5 
1.5 
2.0 
2.5 
2.8 
2.2 
1.4 
1.6 
1.8 
1.9 
2.0 

8.6 
1.6 
1.7 
1.7 
2.7 
2.2 
2.2 
3.0 
8.2 
1.9 
2.0 
1.9 
2.1 
2.0 
2.6 
2.6 
2.8 
3.7 
2.6 

S* 
3.8 

3.2 

2.8 

2.4 

2.2 

2.8 

2.8 

l.l 

1.2 

2.0 

2.5 
2.7 
8.0 
8.1 
2.8 
2.9 
2.8 
2.7 
2.8 
2.6 
2.7 
2.5 
2.8 
2.9 
8.U 
8.0 
8.0 
2.9 
3.0 
3.9 
3.9 
2.8 
2.8 
8.0 
2.8 
2.8 
2.8 
2.8 
28 
8.0 
2.6 

2!8 

2.8 

3.7 

..... 

2.5 

2 

2.6 

8 

3.T 

4 

2.C 

5 

2.7 

6 

i.^ 

7 

2.7 

8 

. 

2.C 

9 

3.» 

10 

3.8 

11 

3.» 

VA 

8.4 

18 

8.S 

14 

s.s 

15 

i.s 

16 

S.4 

17 

2.9 
2.4 
2.4 
2.1 
2.2 
2.5 
2.0 
2.4 
2.0 
3.7 
2.1 
2.9 
2.9 
8.0 
2.8 

4.S 

18 

4.0 

19 

4.Z 

20 

8.» 

21 

S.» 

V2 

S.S 

21 

8.T 

2* 

3.4 

25 

S.S 

26 

.V4 

27 

■"*••* 

S.% 

2S  

8  4 

29 

2.9 

80 

2.9 

81 
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July  4.  1901  . 
May  29.  I9ni . 
June  10.  IMl 


Dlicbanre.  lecoBd- 
feet 


531 

997 
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The  drainage  area  of  Beaver  Biver  above  Oastorland,  where 
it  empties  into  Black  Biver,  is  322  square  miles.  The  drainage 
area  above  the  ganging  station  at  Tisse's  Bridge  is  approxi- 
mately 242  square  miles. 

Bainfall  and  other  meteorological  records  have  been  kept 
since  January,  1889,  at  Number  Four,  in  the  heart  of  the  timber 
covered  portion  of  the  watershed. 

BLACK    BIVER    AT    HUNTINQTONVILLE,    JEFFERSON 

COUNTY,  N.  Y, 

This  river  rises  in  Herkimer  county  and  flows  in  a  north- 
easterly direction  into  Black  Biver  Bay,  an  arm  of  Lake  Ontario. 
A  portion  of  its  course  is  shown  on  the  Watertown  atlas  sheet 
of  the  United  States  Geological  Survey.  Observations  of  the 
height  of  water  have  been  made  at  the  dam  of  the  city  water- 
works of  Watertown,  located  two  miles  above  at  Huntington- 
ville.  The  station  was  established  on  February  22,  1897,  and 
the  record  has  been  furnished  by  Frank  A.  Hinds,  M.  Am.  Soc. 
0.  E.  («) 

The  conditions  at  this  point  are  peculiar,  in  that  the  stream 
flows  in  two  channels,  with  an  island  between.  A  high  timber 
dam  on  the  right  branch  creates  a  settling  basin  for  the  water 
supply  of  the  city  of  Watertown.  The  other  dam,  on  the  oppo- 
site side  of  the  island,  is  also  of  timber,  and  gauge  readings 
are  taken  at  a  point  about  500  feet  above  this  dam.  The  crest 
of  the  dam  is  slightly  irregular  in  profile,  and  for  ease  of  com- 
putation has  been  divided  into  six  parts,  each  of  these  being 
considered  as  horizontal.  There  is  an  elbow  in  the  plan  of  the 
dam  with  its  apex  downstream,  the  juncture  of  the  two  wings 
being  strengthened  by  a  timber  buttress,  having  a  flat  crest  or 
platform. 

The  discharge  over  the  dam  proper  has  been  computed,  using 
coeflScients  derived  from  experiments  on  a  dam  having  a  similar 
cross-section,  with  a  slope  2:1  on  the  upstream  face,  while  the 


(a)  See'Water  Bapply  and  Irrfgatton  P«p«r»  U.  8. 0. 8.,  No.  88,  |>.  181. 


364:  Eecport  of  State  Enqineeb. 

discharge  over  the  flat  platform  has  been  computed  from  an 
experiment  on  a  somewhat  similar  broad-crested  weir. 

The  entire  flow  of  Black  River  at  this  point,  aside  from  leak- 
<age  and  a  slight  diversion  for  municipal  water  supply  of  Water- 
town,  passes  over  the  Huntingtonville  dam.  Two  or  more  read- 
ings  of  the  crest  gauge  are  taken  daily,  and  the  mean  of  all  read- 
ings from  midnight  to  midnight  has  been  used  in  estimating  the 
mean  daily  flow.  In  computing  the  flow  over  the  dam,  an 
allowance  of  200  second-feet  has  been  made  for  leakage  through 
seams  and  crevices  in  the  limestone  rock  underlying  the  dam. 
This  amount  has  been  arrived  at  from  an  estimate  of  the  size 
of  the  orifices  and  the  head  of  the  same,  when  the  water  was 
drawn  down  in  the  summer  of  1897. 

There  is  no  opportunity  for  directly  checking  the  flow,  during 
high  water,  immediately  below  the  dam.  A  current  meter 
measurement  was  made  at  Glen  Park  bridge  on  June  6,  1900, 
which  gave  a  total  flow  of  2^175  second-feet.  The  mean  daily 
tlow  is  given  in  the  following  table.  It  does  not  represent  the 
full  water  yielding  capacity  of  the  tributary  drainage  area, 
inasmuch  as  a  portion  of  the  flow  from  the  headwaters  is 
diverted  to  the  Forestport  feeder  to  supply  Black  River  canal. 
Storage  reservoirs,  to  compensate  water  power  users,  are  main- 
tained bv  the  State  of  New  York  on  Beaver  and  Moose  Rivers, 
the  principal  tributaries  of  Black  River.  These  are  described 
in  connection  with  gauging  stations  on  the  streams  named. 

Reservoirs  and  lakes  on  the  headwaters  of  Black  River  and 
Woodhull  Creek  are  also  utilized  for  storage  for  the  supply  of 
Boonville  feeder  of  Black  River  canal,  affording  a  total  water 
surface  area  of  6  square  miles,  receiving  drainage  from  267 
square  miles  of  watershed  and  having  a  total  storage  capacity 
of  1,220,155,000  cubic  feet.(«) 

Measurements  of  the  amount  of  diversion  from  Black  River 
b(*low  Forestport  reservoir,  made  in  connection  with  the  Barge 
Canal  Survey  are  described  on  page  434  of  this  report. 

(a)  See  Report  of  New  Tork  barge  Canal  Sttrvey,  IWI,  pp.  664-fia. 
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Above  Lyons  Falls  the  watershed  of  Black  River  is  mountain- 
ous and  largely  timbered.  At  Lyons  Falls,  Black  River  is  joined 
by  Moose  River,  and  the  two  flow  over  a  declivity  in  limestono 
rock  of  67  feet.  From  the  foot  of  Lyons  Falls  to  Carthage, 
a  distance  of  29  miles,  the  stream  flows  through  in  broad  drift 
filled  valley,  the  current  is  sluggish,  and  the  river  is  utilized 
for  slackwater  navigation.  Prom  Carthage  to  the  mouth  of 
the  stream,  a  distance  of  25  miles,  the  stream  channel  is  mostly 
underlaid  by  limestone  rock,  affording  numerous  ledges  utilized 
as  sites  for  dams,  making  the  stream  of  great  importance  as  a 
source  of  w^ater  power.  There  are  22  dams  in  this  section, 
furnishing  roundly  60,000  horse  power  to  80  mills  along  the 
banks,  which  employ  an  aggregate  of  3,900  persons.(°) 

On  the  morning  of  April  21,  1900,  the  calculated  discharge 
over  the  Huntingtonville  dam  was  30,150  second-feet,  equiva- 
lent to  a  How  of  16  second-feet  per  square  mile  of  tributary 
watershed.  December  15,  1901,  heavy  rainfalls  on  frozen 
ground  produced  a  freshet,  yielding  a  calculated  discharge  of 
over  37,000  second-feet  at  the  JIuntingtonville  dam  or  19.2  sec- 
ond-feet per  square  niile. 

(a)  Black  River  Water  Power  Is  fully  described  la  Report  of  U.  S.  Board  of  Engineers  on  Deop 
Waterways,  Vol.  2,  pp.  841-868. 
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Mean  Monthly  Run-Off  of  Slack  Rivef  at  HuntingtonviUe  Dam,  N.  F.— (Concladed.) 

8BCOVD-FBBT  PBR  SQUARS  MILK. 


MONTH. 

1897. 

1398. 

1899. 

1900. 

1901. 

Janaary 

1.18 
3.01 
5.U8 
3.46 
1.68 
0.87 
0.6U 
0.79 
0.78 
1.66 
3.06 
1.44 
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0.47 
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Mky.. ::::::.::::::::::::::::::::::::::::::: 

2.65 
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2.81 

July 

0.86 

August 

1.13 

September 

1.63 

October. 

0.505 

2.20 

3.50 

2.28 
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1.43 

Decern  ber 

Year 

1NCUB8  ON  DBAI9AOK  ABBA. 

MONTH. 

1897. 

1896. 

1899. 

1900. 

1901. 

January 

1.36 
2.(19 
5.77 
2.74 
1.86 
0.97 
0.69 
0.91 
0.87 
1.91 
2.32 
1.66 

3.77 
1.28 
8.08 
8.20 
3.42 
0.90 
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0.58 
0.60 
0.97 
1.52 
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0.71 
2.96 
2.58 

1.78 

February 
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3.85 
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0.58 
2.45 
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1.60 

Year 

EHttmated  Flood  DUcharge  of  Black  Rfver  tn  April.  1869.  a 


LOCATION. 


ForeMtport 

Lyons  Falls 

Carthage 

Four  Miles  below  Carthage 

Below  Black  BiTer 

Watertown 

Ontario  Paper  Mill 


Estimated 

Drainage 

Second- 

r^et 

per 

square 

mile, 

discharge, 

area. 

second- 
feet. 

square 
miles. 

10.460 

268 

89 

40.400 

878 

46 

39,529 

1,812 

21 

89,009 

1,824 

21 

39,187 

1,869 

21 

39,696 

1.893 

21 

38.337 

1,903 

15 

a  From  data  by  L.  L.  Nichols,  Black  River  Water  Claims,  VoL  1,  p.  640. 

SALMON  RIVER,   ABOVE   PULASKI,  OSWEGO  COUNTY, 

N.  Y. 

Salmon  River  rises  in  Lewis  county,  flows  westward  across 
J(*ff(^rson  county,  and  enters  the  east  end  of  Lake  Ontario,  near 
Pulaski.  A  current  meter  station  w^as  established  on  this 
stream,  September  5,  1900.  It  is  located  at  a  highway  bridge, 
locally  called  Fox  bridge,  two  miles  above  the  village  of  Pulaski. 
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BxpoxT  or  Statm  EsfflsxBB. 


The  stream  bed  is  of  grarel  and  cobblestone,  nearly  flat.  The 
gauge  board  is  attached  to  the  central  pier  of  the  bridge,  and  is 
divided  in  feet  and  decimals,  from  zero  to  10  feet.  Gauge 
readings  are  taken  each  morning  and  erening,  bj  Hiram  A« 
Walker.  The  capstone  of  the  central  pier,  above  the  gauge,  is 
nsed  as  a  bench  mark. 

Elevation  bench  mark 100.00 

Elevation  gauge  sero ST. 41 

The  stream  has  a  flood-plain  on  the  left-hand  side*  over  which 
the  water  passes  during  freshets.  The  average  elevation  of  the 
flood-plain  is  7.5  feet  above  gauge  zero.  There  are  two  auxiliarv 
channels  spanned  bv  short  bridges,  through  which  the  water 
passes  at  times.  The  flow  through  these  is  included  in  the  high 
water  discharge  measurements  given  below. 
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DATS. 


S«|>C«iiibgr  4,  IMK> 
lUjS:.  n»: 

Majix.:.-.: 

Jose:.  :*»--. , 

At,ril  Itljijl 

j!^£.«  2.  1>-1 

A»cii2t,:tti 


Gms«« 

'SSSST 

B^^BB'^^PW^BCS* 

i.ai 

3.14 

2.5i) 

4.iO 
4.ii 

at 
s,4;« 

J.  Dl  Lat!:«r. 
K  B.  Bcnoo. 
J.  D.  I.atL«r. 

J.  D.  Latbcr. 

A  current  meter  measurement  of  Salmon  River  at  Stillwater 
bridge  was  made  Xoyember  2,  1S9S,  bj  W.  D.  Loekwood,  the  dis- 
charge being  403  second-feet. 
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tmSa. 


LOCATION. 
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Ga-^iTinz  natlaG  BeAT  PnlaAkl I 
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ir 


1     Pt2*aak1 S 

3  PulAAkl 1 

S     PolAckl I  « 

4  PttlMkl • 

5  ■  Alcniar I  t 

<  t  SUiJ water....'  1 


DisoHAsaB  OF  Stbbamb:  Salmon  Riteb. 
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M^nDaUyriowinSseondFMicfSatmatiBtveraiPuUukttK  T. 
[Drainage  area,  264  sqoare  mllea.] 
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;   1.075 

2 

\       905 

8 

• 

i       820 

4 »... 

■ 
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Mean 
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1,267       641 

t 

1901. 
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t 

1,144 
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2.405 
2.727 
8,130 
2,727 
2.737 
2,727 
8.119 
8,180 
8.806 
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4,057 
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5,876 

1.640 
8,489 
1,244 
1.075 
i,082 
947 
660 
490 
458 
490 
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862 
862 
785 
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554 
650 
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458 
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486 
618 
854 
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618 
•47 
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1,181 
1,188 
1,588 
8,061 
1.627 
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4,057 
8,486 
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458 
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883 
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456 
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880 
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806 
383 
383 
358 
884 
186 
186 
188 
188 
188 
188 
188 
188 
188 
188 
486 
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490 

458 
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880 
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426 
806 
884 
186 
490 
8,954 

5,376 
8.051 
1,801 
785 
554 
458 
894 
863 
806 
383 
868 
490 
906 
858 
'618 
1,914 
1.076 
•47 
185 
522 
458 
894 
894 
868 
880 
880 
282 
882 
282 
•47 

1,801 

990 

1.181 

1.470 

1.470 

1.181 

1.083 

90S 

880 

1,244 

650 

804 

777 

1.470 

1.181 

l.«82 

1,537 

1,640 

1,470 

1,188 

947 

906 

777 

468 

554 

638 

468 

456 

458 

45S 

468 

586 

426 

864 

806 

830 

880 

880 

282 

882 

282 

806 

1,414 

4,384 

2,256 

1,857 

1.181 

1.075 

990 

•48 

863 

778 

618 

778 

830 

650 

686 

632 

894 

830 

830 

283 

3 

436 

830 

4 

806 

383 

6 

383 

334 

8 

384 

858 

10 

341 

8.954 

2,188 

18 

3,885 
4,384 

14 

16 

18 

8,645 

1,914 
1.188 

20 

0 
• 
• 

4,656 
8.964 
8,288 
3,486 
8,486 
l,9t>3 
1.706 

948 

33 

735 

490 

34 

490 

436 

a« 

894 

894- 

28 • 

880 

778 

ao 

990 

654 

8.894 

889 

1.000 

881 

400 

787 

•48 

796 

•80 

i 

•Sxoeeda  limit  o<  rating  onrra.      fBtream  obatrooted  by 
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Rbpobt  of  State  Emginbbk. 

Mean  Monthly  Run-off  of  Salmon  River  at  PulaeH,  N.  F« 
[Oralnage  area  2S4  sqaare  mllei.] 


MONTH. 

Sbcord-fkbt. 

SRCOXD-rBBT 

PER  Squakk  Mils. 

IKCHKS  0« 
DRAIHAOe  ABKA. 

1900. 

1901. 

1900. 

1901. 

1900. 

1901. 

Jannarr  

February 

March 

April 

2.S91 
829 

1,085 
281 
46() 
787 
948 
798 
980 

10.95 
8.14 
4.08 
1.06 
1.74 
2.98 
8.57 
8.08 
8.62 

I2jtl 

May 

8.C1 

Jano 

4.50 

July 

1.2S 

August 

'.sk 

1.80 
4.81 
2.43 

2.U0 

8epif  mber. 

219 

818 

1,287 

641 

""  its* 

1.50 
6.89 
2.79 

8.84 

October  

4.1i 

November 

8.87 

December 

4.U6 

There  is  an  undeveloped  water  power  with  a  precipitous  fall 
of  110  feet  at  Salmon  Falls.  In  November,  1898,  a  gauging  sta- 
tion was  established  by  United  States  Board. of  Engineers  on 
Deep  Waterways,  at  a  dam  one  mile  above  these  falls.  This 
gauging  station  was  abandoned  in  June,  1899.* 


WEST  BRANCH  OP  FISH  CREEK  AT  McCONNELLSVILLE, 

ONEIDA  COUNTY,  N.  Y. 

This  stream  rises  in  the  northern  part  of  Oneida  county  and 
flows  in  a  southerly  direction  to  its  junction  with  the  east 
branch  at  Taberg  station,  where  it  forms  the  main  Fish  Creek, 
which  stream  flows  in  a  westerly  direction,  emptying  into  the 
east  end  of  Oneida  Lake.  The  lower  part  of  the  course  of  Fish 
Creek  is  shown  on  the  Oneida  atlas  sheet  of  the  United  States 
Geological  Survey.  ' 

The  station  is  located  at  the  Harden  dam  in  McConnellsville. 
This  dam  is  of  timber,  having  a  slight  leakage,  which  Ifbs  been 
estimated  at  10  second-feet.  The  dam  is  in  two  sections,  form- 
ing an  angle  in  plan,  the  length  of  the  right-hand  and  left-hand 
sections  b(Mng  10l!.()l>  feet  and  111  feet  respectively. 

During  the  summer,  when  flashboards  are  on  the  dam,  the 
Francis  formula  is  used  in  computing  the  flow.    At  other  times, 

a  See  description.  U.  S.  C^eol.  Survey,  Water  Supply  Paper,  No.  86,  p.  180. 
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a  discharge  curve,  derived  from  Cornell  University  experi- 
ments, is  used.  Three  water  wheels  are  in  use.  Two  are  54- 
inch  wheels,  built  by  the  Camden  Water  Wheel  Works,  and 
are  usaully  run  10  hours  per  day,  at  a  nearly  constant  gate 
opening.    The  third  is  a  36-inch  Helmer  turbine. 

Current  meter  measurements  of  the  discharge  of  one  of  the 
54-inch  wheels,  as  run  under  light  and  heavy  load,  showed  the 
following  results: 

June  2,  1900 Discharge  43.2  second-feet. 

September  6, 1900 Discharge  51.8  second-feet. 

The  gauging  record  at  McConnellsville  was  discontinued  June 
30,  1901. 

The  following  data  relative  to  maximum  discharges  of  Fish 
Creek  were  obtained  for  the  United  States  Board  of  Engineers 
on  Deep  Waterways.* 


L00ATI02T. 


Wllllamstown  b  , 
Willlamstown  o  , 
West  Camden. . . . 

Camdend 

Camden  e 

Camden/ , 

Camden  g , 

McConnellsville. 
Taberg  Station  h 

Fish  Creek  < 

Point  Rock  i...., 


Drainage 

area 

square 

miles. 


16.a 
16. c 

47.5 

61.4 

61.5 

61.5 

68.8 

187.0 

887.0 

538.0 

104.3 


Date  of  flood. 


Spring,  1S84.... 
June,  1889 

__!. isM.!!!! 

March  14.  1898!! 
March  13.  1698.. 
Fall  1897 


Estimated  Maximum 

DiSCHAROB. 


Second- 
feet. 


900 
561 
1,690 
1,475 
1,417 
1,456 
1,8S5 
6,170 
6,875 
7,597 
8,400 


Second-feet 

per 
square  mile. 


80.9 
M.O 
84.1 
24.1 
2.1.0 
23.5 
21.9 
83.7 
15.2 
14.2 
80.5 


The  maximum  discharge  observed  while  the  ganging  record 
has  beep  kept  was  4,560  second-feet  or  24.4  second-feet  per 
square  mile,  March  27,  1901. 


,a  Report  on  Special  Water  Supply  InTestlgation,  Ft.  11,  pp.  790-79L 
b  Upper  dam. 
c  Lower  dam. 
d  Orlst  Mill  dam. 
e  Foundry  dam. 
/  Plaining  Mill  dam. 
g  Doranoe's  dam. 

h  Below  junction  E.  and  W.  branchesi 
i  Below  confluence  with  Wood  Creek, 
J  East  Branch. 
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KspoRT  OF  State  Enoinber. 


Mean  Daily  Plow  in  Seeond-feet  of  Wett  BranoK,  FUh  Oreek,  at  MoConnttUfHtU,  Jf.  F. 

[Drainage  area.  187  •qnare  mllea.] 


DAT. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

Jaly. 

Aug. 

S^pt. 

Oct. 

Nov. 

Dee. 

189^ 
1 , 

187 
50* 
111 
121 
180 
187 
181 
133 
65* 
103 
81 
87 
124 
134 
897 
860* 
562 
846 
227 
190 
172 
467 
700* 
750 
624 
434 
1,097 
871 
6»6 
440* 
464i 

865 
819 
2*2 

172 
155 

ito* 

146 
188 
185 
557 
I, Ml 
997 
700* 
784 
434 
514 
865 
365 
865 
870* 
371 
230 
816 
800 
889 
819 
255* 
299 
251 
173 



884 

2R7 

3 

3(5 

8 

. 

217 

4 

• 

]»• 

5 

1S3 

6 

ISi 

7 

196 

8 

182 

9 

W 

10 

ISO 

11 

• 

140* 

13 

199 

13 

100 
90 
96 
47 
47 
50» 
98 
81 
57 
55 
57 

882 

860* 

197 

231 

181 

181 

147 

186 

14 

15 

•  •  •  • 

•  •  •  •  •      ■ 

•••••• 

2I-i 
162 

16 

157 

17 

147 

18 

•••••• 

1»l* 

19 

Kt 

30 

157 

31 

191) 

22 

£»7 

33 

■ 

317 

24... 

' 

468 

35 

S9U» 

36 

285 

27 

285 

38 

'la 

29 

ro 

80 

.  •  •  • « 

12U 

81 

*•••■■ 

...... 

120 

Mean 

184 

888 

211 

^ 

378 
818 
343 
184 
184 
184 
130* 
183 
154 
154 
183 
343 
194 
120* 
169 
lb9 
189 
169 
874 
374 
255* 
803 
344 
194 
189 
174 
184 
50* 
700 
455 
488 

= 

1899. 
1 

130 

136 

194 

3«1 

821 

896 

896 

285* 

853 

433 

503 

56-* 

973 

873 

795* 

787 

735 

615 

615 

580 

495 

860* 

814 

435 

850 

825 

888 

806 

3» 

378 

278 

328 

183 

183 

173 

130* 

313 

156 

166 

147 

186 

117 

80* 

99 
183 

94 
181 
148 
188 
130* 
188 
196 
358 
888 
488 
488 
860* 
408 
408 

403 
403 
48S 
595 
700» 
956 
856 
700 
856 
583 
546 
700» 
1,178 
1,178 
1,178 
973 
783 
567 
485* 
505 
488 
U4 
448 
443 
443 
860* 
552 
599 
599 
599 
599 

586 

530* 

601 

601 

601 

591 

689 

1,557 

3.110* 

1,690 

1,724 

2,055 

2,440 

3,930 

8,040 

3,410* 

1,720 

1,644 

1.484 

1,174 

1.065 

1.045 

940* 

664 

564 

470 

866 

866 

864 

330* 

293 

307 

259 

150* 

159 

184 

134 

114 

114 

95 

20* 

81 

81 
107 

76 

78 

57 

^0* 
108 
108 

97 

66 

85 

75 

10* 

47 

47 

47 

97 

9Q 

58 

10* 

10 

10 

95 

95 

95 
135 
lUO* 

77 

47 

47 

95 

47 

47 

10* 

95 

95 

95 

58 

58 

31 

10* 

47 

47 

47 

47 

47 

10 

10* 

95 

3 

8 

4 

5 

...... 

6 

.••«.. 

7 

.  •  ••• 

8 

9 

10 

f 

11 

13 

_ 

18 

14 

15 

•  •  •  •  • 

16 

17 

18 

19 

30 

21 

23 

38 

24 

35 

36 

37 

38 

39 

80 

31 

Xmb 

485 

306 

#48 

1.306 

388 

101 

SI 

^^mJIS 

^^s~ 

^Sundaji^ 
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Mean  JkiUif  Fkm  to  Seeomd-fnt  of  Wmt  Bnmek,  FUh  OfeM,  at  McOomuUmfOle,  V  r.— (Oondnded). 


DAT. 

Jan. 

Ftobu 

Xar. 

ApriL 

lUj. 

Jane. 

July. 

Aug. 

Sept 

Oct 

Hot. 

Dec. 

IMO. 
1 

278 

'255 

2il2 

243 

248 

20S* 

225 

165 

185 

185 

185 

172 

105* 

148 

140 

185 

125 

130 

106 

75* 
104 
104 

96 

96 

86 

86 

88* 

82 

71 

62 

88 

96 
78 
28* 
70 
68 
70 
70 
88 
90 
53* 
78 
TO 
60 
68 
78 
86 
52* 
.72 
66 
78 
70 
70 
68 
28* 
70 
70 
70 
70 
70 
68 

52* 

78 

78 

88 

52 

96 

80 

58* 

78 

7b 

78 

70 

70 

60 

10* 

80 

60 

70 

81) 

80 

80 

10* 

60 

60 

64 

60 

76 

26 

80* 

60 

60 

80 
60 
80 
58 

10* 
SO 

so 
so 

50 
58 

50 

80* 

66 
168 

98 

61 

64 

48 

19* 

80 

50 

60 

60 

55 

80 

19» 

60 
184 

76 

50 

60 

48 

10* 
20 
50 
50 
60 
60 
38 
10* 
SO 
SO 
60 
60 
60 
68 
10* 
80 
60 
56 
66 
196 
388 
138* 
87 
87 
66 
66 
66 
50 
68* 

69 

54 

49 

65 

65 

64 

84* 

88 

89 

58 

55 

54 

64 

86* 

71 

76 

76 

46 

86 

71 

60* 

106 

116 

218 

148 

184 

140 

128* 

157 
144 

138 
93* 

182 

104 

148 

317 

180 

168 

110* 

107 

167 

182 

113 

101 
86 
78* 

144 

207 

324 

289 

246 

231 

196* 

3W 

355 

•am 

ICO 

3 

IIT* 

8 

4 

•  •  ••• 

144 
122 

5 

257 

6 

201 

7 

1<I9 

8 

ISU 

9 

10 



117* 
118 

11 

12 

a  •  •  •••  • 

133 
127 

18 

127 

14 

15 

•  •  •  •  • 

137 
97 

18 

17 

82* 
121 

18 

112 

19 

95 

ao 

58 

60 

aa 

3g 

94 

81* 

81 

81 

26 

81 

38 

•••••• 

51 
51 

80. !..;!!! 

» 

ISO   187 
150   i^ik 

81 

31* 

806 

58 

148 

68 

60 

67 

65 

88 

168 

99 

1 .". 

150 
ISO 
ISO 
115 

lis 

luO* 

111 

111 

111 

118 

111 

111 

100* 

180 

135 

lai 
lai 
111 

106 

no* 

186 

146 

186 

111 

111 

111 

1(1U* 

111 

I3.t 

185 

MS 

185 

185 

100* 

185 

110 

130 

no 

no 
no 

65* 

no 

61 
95 
95 
95 
95 
80* 
85 
1110 
100 
100 
90 
90 
65* 
90 
3U 
90 
90 

95 

85 

SO* 

86 

88 

85 

85 

88 

75 

45* 

lis 

150 

170 

190 

250 

250 

280* 

290 

»0 

344 

&80 

815 

73f) 

780* 

1.050 

8,020 

4.410 

2,180 

1.16% 

960 

780* 

620 
545 

915 

1,420 

1.520 

1.210 

l.WO* 

1.165 

l.MO 

980 

695 

620 

680 

6«0* 

540 

470 

435 

420 

390 

858 

560* 

670 

655 

580 

460 

816 

258 

880* 

285 

170 

•   ■  •  «  • 

170 
170 
140 
140 
120* 

no 

110 
95 
90 
9U 
840 
460' 
8«5 
220 
170 
120 
180 
126 
lUO* 
180 
ISO 
ISO 
180 
185 
298 
200* 
280 
220 
2W 
855 
420 

478 
540* 
510 
440 
855 
690 
710 
878 
690* 
680 
670 
520 
470 
375 
868 
835* 
360 
820 
810 
810 
1,060 
888 
620* 
440 
810 

aoo 

170 

no 

118 
100* 

8 

••••*• 

6 

7 

9 

*•■••• 

11 

13 

•  •  ...  a 

15 

.••... 

17 

19 

JfS 

as 

a; 

M 

SI ! 

Mean 

119 

97 

625 

667 

192 

468 

•  Bundejrs* 
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£l£FOBT   OF   StAT£   EhOINBER. 


Prinelpal  Developed  Water  B>were  o»  Weet  Branch,  lUh  CretM. 


No. 

of 

dam. 

LOCATION  OF  DAM. 

No. 

of 

mills 

at 

EffeetlTe 
bead 
Feet. 

Bated 
H.  P.  of 

water 
wheels. 

Number 

of  em- 

plojeea. 

Use  made  oC  power. 

|. 

Tabeiv 

'4 

I 

8 
6 

•/-• 

»-IO 

10 

5 

5 

16 

f 

iii 

114 

136 

157 

53 

93 

C6 

185 

40 

aw 

9 

a 
ai 

5 

4 

Saw  mllL 

McConaeUsTilie 

Wood  working. 

Camden. •••  ..... 

Camden 

Foandry  and  knitting  mllL 

C%md«n .i.^l......I..a.. 

OrlstmlU. 

Camden ■••••.......... 

Saw  and  grtst  mllL 

1 

\rMiK  t!4itnd^n 

8 

Wllllamstown...,, 

» 

OrlstmUi. 

A  current  meter  measorement  of  East  branch  of  Fish  Creek 
was  made  at  Wilson's  bridge  one  mile  above  Point  Bock  Tillage^ 
May  17, 1900;  the  discharge  was  485  second-feet. 


MeoM  JfoaOly  Rmm-off  of  Weat  Bratuk  ef  FUk  Creek  at 

[Drainage  area  187  aqoare  mlies.1 

IRAII  HOVTHLT  FU>W  B  aKCOirD-] 


MeOemnettninie,  K.  F. 


MONTH. 

UM. 

i8n. 

ItOOl 

ISOI. 

J^^uary.. ••.«....«...m. 

ao6 

648 

i.aw 
a» 

101 
57 

lit 

Ff»bruary ».-»», t,,»t,.t»-t 



87 

Marcb..^............. ' 

8S 

ADiil 

657 

May * ' 

14S 

68 

m 

57 

65 
86 

168 

18 

Its 

Jane  ......••  ...«•  ........•••••• .•••.•...•••.•...•......•••.•..r . 

466 

Julv 

August.................. ....................    ................... 

September 

IM 
S3S 

Ociober. .................... .................................... 

November............ ............................... ............ 

December t .......t *«••*. ..--tt.-  .TT---r tt»» t ■•--■, »it 

sscon>-: 


SQC^UC 


MONTH. 

1896. 

1881. 

1800^ 

«L 

Jan U3rr. , .,,  ... 

a.ss 

1.10 
8.47 
6.46 
l.» 
0.54 
0.80 

0.64 

F«-t)ruarv.... ., 

O.SI 

March 

..•.••••.. 

S.S4 

Arril 1.. ........ 

8.51 

Mav 

0.78 
6.86 

0.38 
0.30 
0.86 
0.48 
•.10 
8.88 

l.iA 

June  ..•••..•■•.••..... •■..  ... 

a.4d 

JulT 1 

Ausru^ 

September ,,, 

0.71 
1.78 
a.06 
1.13 

Oct«>brr ,,, 

N(>venit»er 

L'ecem  ber. 

:H 


;|§ 


<• 

nn 

I0» 

mo 

n» 

■020 

mx 

leoo 

i 

j 

:    i 

1 

•     ; 

. 

,  1    ■;  . 

^ 

! 

nc-  Na.  U.— I>ackwB»  ae  WmI  B»Mk  «  Ftt^  Cm*  ■ 


ft 

CK 

«TS  .  w»» 

^*-  , 

CK 

,v-r  1  At.  a 

ri 

0» 

■       1       ■       i       ■       1 

:         ■     ■     '■ 



1901 

- 

.1 

1 

^ 
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Mean  JfontMy  BwtFOffcf  Wtai  Branch  of  Ftah  Creek  at  MeOonneOeviUe,  N.  r.— (Oonoliided). 

ISCHS8  OK  DRAXNaOB  AREA. 


MONTH. 

ltJ8. 

1809. 

1900. 

1901. 

January , ,.,, 

8.68 
1.14 
4.00 
7.20 
1.47 
0.60 
0.84 

0.74 

Februanr , 

0.54 

Marah 

8.84 

April 

8.98 

MSy..:::::.:::::::::::;:::::::::;;;;:::::::::::::::;:::::::::::: 

0.87 
0.40 
0.87 
0.84 
0.88 
0.48 
1.01 
O.O 

1.18 

June , 

8.78 

July 

August , 

SeptMBber 

0.80 
3.07 
8.80 
1.80 

October , , 

NoTemtN^r...... ,,, ,      ,,,  ,,,.. 

IXeoember ',,„','. 

ONEIDA  CREEK  AT  KENWOOD,  MADISON  COUNTY,  N.  Y.« 

This  stream  rises  in  Madison  county  and  flows  in  a  north- 
westerly direction,  crossing  the  Erie  canal  and  emptying  into 
Oneida  Lake  at  its  southeastern  extremity.  It  is  shown  on  the 
Oneida  atlas  sheet  of  the  United  States  Geological  Survey. 
The  station  is  located  at  the  dam  of  Oneida  Community  at  Ken- 
wood,  which  is  of  framed  timber,  having  a  level  crest  79.4  feet 
in  length. 

Water  is  conducted  to  the  mill  in  an  open  earth  canal,  ter- 
minating near  the  silk  mill.  A  short,  circular  wooden  flume 
conducts  water  from  the  headrace  to  the  24-inch  Hercules  tur- 
bine, which  is  ordinarily  run  at  one-third  gate.  There  is  no 
leakage  of  the  dam,  and  only  a  slight  leakage  of  flume  and  head- 
gates.  This  has  been  taken  at  2  second-feet.  The  flow  over 
a  wasteway  near  the  mill  is  computed  by  means  of  the  Francis 
formula.  A  discharge  curve  for  a  second  spillway  has  been  pre- 
pared, using  coefQcients  from  the  Cornell  experiments  for  dam 
with  a  broad,  flat  crest.^ 

Current  meter  measurements,  to  check  the  calculated  flow 
at  Kenwood,  have  been  made  with  results  as  follows: 

Seoond-feet. 

June  1, 1900;  total  flow  at  Oneida  Castle 36. 6 

Flow  over  dam,  crest  gauge  reading,  0.15 19 

Flow  through  turbine,  11.75  head,  one-third  gate 15 

Flow  over  wasteway  near  mill • 1 

Assumed  leakage 2 

Computed  total  flow 37 

September  17, 1900;  total  flow  measured  in  headrace.  •  20 


a  8m  W*t«r  Snpplj  and  Iirlicatloii  Paper.  U.  8. 0.  &,  Vo.  M»  p.  188. 
h  8#*e  Tranft.  Am.  8oc.  0.  B.,  Vol.  XLIV,  pw  877. 
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Flow  through  turbine,  one-third  gate.* 15 

Assumed  leakage  - 

Total  flow  computed 1*^ 


At  Oneida  is  a  State  dam  diverting  water  for  the  supply  of 
the  summit  level  of  Erie  canal.  No  measurements  of  diversion 
to  the  feeder  have  been  made.  Practically  the  entire  flow  of 
Oneida  Creek,  less  leakage  of  the  dam,  is  taken  for  this  purpose 
during  the  low  water  season. 

The  highest  recorded  freshet  on  Oneida  Creek  occurred  in 
18'J2.  The  calculated  discharge  over  Kenwood  dam  was  3,292 
second-feet  or  AlJl  second-feet  per  square  mile.  December  15^ 
1901,  a  sudden  freshet,  resulting  from  excessive  rainfall  on 
frozen  ground,  produced  a  discharge  estimated  at  2075  second- 
feet  or  3o.l  second-feet  per  square  mile  from  the  tributary 
drainage  area  of  59  square  miles. 
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The  drainage  area  tributary  to  Oneida  Creek  above  its  mouth 
is  1-iU  square  miles. 
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ITtfOfft  Dally  Flow  M  aecond'fB§t  of  Onoida  Oreei  at  Ktnwood,  N.  F. 
[Dralnmce  an*  88  fQaare  miles.] 


DAT. 

Jab. 

Vh. 

Mar. 

Apr. 

May. 

June. 

July. 

AQir* 

Sept 

Oct. 

Not. 

Dee. 

1896. 
1 •••,.. 
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989 

^____ 
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116 
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884 
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914 
196 
496 
416 
406 
841 
960* 
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166 
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144 
186 
110 
108* 

96 

91 
110 
110 

91 

86 

88» 

76» 

96 
108 
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801 
160 
148 
114» 

90 

80 
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188 
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65 
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954 
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58 
68 
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CHITTENANGO  CBEEK  AT  BBIDGEPORT,  MADISON 
COUNTY,  N.  Y. 
This  creek  rises  in  soathwestern  Madison  coanty,  flows  In  a 
northwesterlj  direction  between  Madison  and  Onondaga 
counties  into  Oneida  Lake,  the  ootlet  of  which  is  Oneida  Birer, 
a  tributary  of  Oswego  Biver.  The  drainage  basin  of  the  stream 
is  shown  on  Ghittenango  sheet  of  the  United  States  Geological 
Sarref.  Observations  for  the  computation  of  flow  of  this  creek 
are  made  at  the  mill  dam  in  Bridgeport,  a  short  distance  above 
its  month.  Gauge  readings  are  taken  three  times  a  day,  show- 
ing the  height  of  the  water  above  the  crest  of  the  dam,  head 
on  water  wheels  and  widths  of  gate  openings.  The  dam  is  of 
timber,  backed  with  stone,  and  has  a  nearly  level  crest  216  feet 
in  length,  with  flood  gates  at  each  end. 

■  The  cnrrent  meter  measorement  was  made  at  a  highway  bridge 
below  the  inflow  of  Butternut  Greek,  near  Bridgeport,  on  Jane 
16,  1900.  The  total  flow  of  Ghittenango  Greek  at  tliat  point 
was  fonnd  to  be  95  second-feet.  The  stage  of  the  stream,  as 
shown  by  the  record  kept  at  Bridgeport,  was  uniform  for  sev^eral 
days.    The  mean  flow,  as  computed  from  the  gauge  readings. 
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Fir  No-  13.— DUchmrBB  of  Onelfl*  Creek  at  Kanwooa,  Mtdlioii  County,  N.  Y.,  1898. 
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Fig.  No.  15.— Discharge  oC  Oneida  Creek  at  Kenwood,  MadlM>n  count;,  H.  T., 
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was  95  second-feet  for  June  15  and  16.  There  is  no  oppor- 
tunity for  separately  measuring  the  discharge  through  the 
turbines,  or  leakage  of  the  dam  at  this  station,  and  an  allow- 
ance of  15  second-feet  for  leakage  of  the  dam,  and  of  the  dike 
leading  to  the  old  saw  mill,  has  been  made. 

The  saw  mill,  situated  on  the  left  side  of  the  stream,  runs 
very  irregularly.  The  water  wheels  are  old,  and  the  penstocks 
leak  badly.  A  current  meter  measurement  was  made  in  the 
head-race  leading  to  the  saw  mill  on  June  16.  The  water  wheels 
were  running,  and  the  flow  was  found  to  be  14.4  second-feet. 

The  relatively  low  run-off  from  the  watershed  of  Chitten- 
ango  Greek,  during  the  summer  months,  as  shown  in  the  accom- 
panying  tables,  may  be  attributed  to  diversion  of  a  portion  of 
the  flow  to  supply  the  summit  level  of  the  Erie  canal. 

State  dams  are  situated  on  the  main  stream  at  Ghittenango, 
and  on  its  two  tributaries,  Limestone  Greek  and  Butternut 
Oreek.  Gazenovia  Lake,  Erieville,  DeBuyter,  and  Jamesville 
reservoirs  impound  storage  by  which  the  flow  is  regulated  to 
some  extent. 

The  first  two  reservoirs  are  described  in  connection  with  the 
Ohittenango  meter  station.* 

De  Buyter  reservoir,  situated  near  Delphi,  has  a  capacity  of 
504,468,000  cubic  feet,  and  a  water  surface  area  of  626  acres. 
It  receives  storage  from  18.5  square  miles  of  area  naturally 
tributary  to  Tioughnioga  Biver,  a  tributary  of  Ghenango  Biver. 
The  outflow  from  this  reservoir  is  diverted  into  Limestone 
Creek  and  enters  Erie  canal  through  the  Fayetteville  feeder. 

The  Jamesville  reservoir  is  situated  on  the  headwaters  of 
Butternut  Greek  which  is  tributary  to  Ghittenango  Greek 
through  Limestone  Greek.  The  reservoir  has  a  storage  capacity 
of  170,000,000  cubic  feet,  and  a  water  surface  area  of  252  acres. 
It  receives  drainage  from  46.2  square  miles  of  watershed.  The 
outflow  is  turned  into  Erie  canal  through  the  Orville  feeder. 

Owing  to  its  location  below  three  feeders  of  the  canal,  the 
records  at  Bridgeport  do  not  show  the  actual  run-off  of  the 
watershed  during  the  canal  season.  During  the  winter  some 
water,  draining  into  the  summit  level  of  the  canal,  is  drawn 

a  See  page  884. 
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off  into  Chittenango  Creek  at  the  aqueducts  crossing  the  main 
stream  and  its  tributaries.  Owing  to  uncertainty  in  the  run- 
off of  the  watershed,  derived  from  this  record,  the  Bridgeport 
station  was  abandoned  May  31,  1901,  and  a  current  meter  sta- 
tion established,  in  its  stead,  above  the  State  dam  at 
Chittenango. 

Mean  Daily  Flow  M  8««m4^feetf  ChUtenango  Creek  at  BrU^eport,  N,  T, 

fDralnage  area,  807  aqnare  miles.] 


DAY. 

Jan. 

Feb. 

Mar. 

Apr. 

Kay. 

June. 

July. 

Aug. 

Sept. 

Oct. 

N©T. 

Dee^ 

1896. 

1 

180 

809* 

171 

568 

558 
484 

437 

2 

380 

8 

348 

4 

173 
156 

858 
879 

SS9* 

6 

471 
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809 
390 

204 

nUBr 

881 
dS9 

414 
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404 

8. 

•••••• ■ 

830 
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180* 
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886 
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854 
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U365* 
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16 

83 
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88&* 
399 

694 

615 

473 

17 

•  a  ■  M*  « 

819 

18 

58* 

119 
188 
117 
111 
115 

384 
897 
830 
869 
468 
465* 

900 
806 

67S* 
738 
688 
888 

6QB* 

19 

€78 

30 

6S8 

31 

T99 

23 

1.159 

38 

•  • . .  •  • . 

•  «  •  •  •     e 

1.298 

34 

185 
86* 
143 
149 

814 

487 
473 
893 
867 
973 

568 
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448 

468* 

888 

1,401 

85 

1.075* 

36 

857 

37 
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88 
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89 

154 
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565* 
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418 
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48» 

80 

8W 

81 ,.,, 
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139 

844 
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S87 
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1 

515* 

571 

686 
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478 
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887 

447 
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810 

486 
846 
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11# 
55* 

97 

84 

79 
169 

61 
49 
45* 

78* 

90 

91 

60 
148 
145 

113 

3 

197 

8 

148* 

4 

787 
1,067 
1,810 

465 

885* 

856 

530 
1,360* 
1,881 

861 
866 

864 

173 
173 

157 

106* 
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339 

118 
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99 

196 
184 
TO* 
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81 
71 

90 

80 
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168* 
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7 
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843 

1,475 

857 

95* 

329 

138 
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74 

89 
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16« 

8 

1,185* 

465 

1.069 

1,430 

173 

244 

183 

135 

96 

46* 

130 

17* 

9 

724 

885 

860 

1,675* 

173 

193 

45* 

184 

96 

107 

108 

155 

10 

486 

478 

885 
885 

853 
659 

1,869 
1,806 

337 
387 

147 
70» 

89 

363 

79 
63 

18* 
71 

117 
101 

69 
48 

169* 

11 

181 

13 
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885* 

565* 
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173 

169 

371 

44 

•6 

101 

88* 

911 

18 

849 

588 

1,196 
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193 
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15* 

98 

86 

78 

8B8 

14 

788* 

534 

1,061 

1,787 

165* 
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56 

79 

57 
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15 
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1,380 
1,101 

463 
863 

449 

970 
665 
084 

1,614 
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1,889 
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350 

109 
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99 

70* 
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87 
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80 

88 
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88 
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67 

IP 
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963 
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89 
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78 
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38 
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165* 
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84 

89 
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94 
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FlS.  No.  K.—DlictiBrte  ol  ChlltensDio  Creek  at  Bridteporl.  Uadlsou  Countjr.  N.  T..  ISdS. 


1m.  No.  it.— DIaclMrge  ol  CtiitteDango  Creek  at  Brldgeciort,  Hadlsou  CouutT,   N.   Y..  IS99. 


Fig.  No.  IS.— DlMbergB  or  ChUtsnanBO  Creek  at  Bridgeport,   Madlaou  County,  N.  T..  UML 
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Fig.  No.  19.— Discharge  o(  ChlHouango  Creek  at  Brlflgeport,   Madlwin  CouQtr,   N.  T.. 
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Mean  JkMy  Flow  Im  SMcmd-/M#,  OhUtmamgo  G¥et»  at  Bridiftporif  IT,  r.— (OoBOliid«d). 


DAY. 

Juu 

Feb. 

Mtf. 

Apt. 

Maj. 

June. 

Jvlj. 

Aug. 

n^ 

Oet 

Hot. 

Dm. 

1900. 
1 

161 
847 
242 
268 
818 
879 
875* 
874 
898 
807 
807 
8U0 
878 
279» 
878 
422 
504 
599 
971 
1,540 
1,485* 
1,445 
1,195 
1,U74 
422 
429 
764 
7»0» 
522 
8i2 
8«2 

467 

981 

681 

595* 

580 

507 

509 

1,487 

959 

1,813 

1,119* 

771 

l,ld7 

1,700 

1.445 

1,188 

985 

875* 

187 

189 

948 

967 

998 

1,000 

790* 

706 

591 

591 

774 
671 
605 
599* 
792 
776 
899 
591 
588 
511 
486* 
468 
441 
888 
867 
888 
870 
855* 
608 
589 
603 
788 
788 
1,006 
1,110* 
786 
707 
989 
1,090 
1,281 
1,851 

1,380* 

1,894 

1,447 

1,447 

1.848 

1,887 

1,818 

1,865* 

1,493 

1,255 

1,078 

858 

667 

675 

989* 

844 

667 

690 

1,708 

801 

880 

785* 

660 

770 

577 

486 

855 

268 

275* 

870 

966 

988 

945 

345 

287 

810* 

290 

287 

290 

940 

987 

916 

180* 

947 

259 

388 

366 

980 

987 

818* 

383 

166 

171 

186 

118 

96 

40* 
150 

93 
117 

90 

106 
80 
70* 

184 

135 

188 

117 
88 

105 
70* 

116 

106 
67 
96 
95 
95 
70* 

117 
78 

107 
99 
69 
78 
48* 

116 
81 
78 
78 

188 

n 

69* 
91 
99 
88 

69 
158 
189 
180* 
156 

77 

88 

66 

66 

60 

49* 

76 
160 
186 
101 
186 
184 
109* 
129 
100 
101 
258 

iri 

117 
lOO* 
194 
188 

107 

106 
68 
80 
88* 

108 
40 
40 
49 
78 
68 
87* 
86 

130 
69 
99 
88 
96 
99* 
68 
88 
66 

194 
44 
99 
88* 
75 
99 
86 
TO 
66 

91 
98* 

79 
79 
90 
67 
99 
88 
89* 
87 
80 
79 
87 
87 
60 
19* 
.  70 
69 
98 

111 
70 

117 
58* 
79 
63 
84 
99 

117 

108 
88* 

67 

106 

•7 

78 

79 

91 

88* 

100 

108 

114. 

lis 

186 
79 
42* 
96 
94 
89 
68 
77 
87 
41> 
86 
08 
100 
96 
94 
79 
88* 
.  .75 
90 
85 

108 
100 
89 
84* 

67 
70 
78 

iS 

86 
84* 

108 
87 

106 
96 

106 
109 
49* 

.  198 

169 

186 

188 

111 

118 

48* 

1,395 

1.958 

1,889 

1,973 

.1,109 

600* 

859 

896 

386 

669 

1,880 

1,190 

1,080* 

600 

a 

8 

4 

5 

• 

7 

8 

9 

10 

400 

11 

890 

12 

MR 

IS 

480 
496 

469* 
429 
497 
986 

14 

15 

S::::;::::::::: 

17 

18 

19 

431 

80 

438 

91 

481 

» 

98 

898* 

878 

91 

844 

95 

'•S 

96 

97 

98 

99 

90 

91 

606 

618' 
443* 
279 
847 

MeMl 

561 

725 

897 

911 

807 

86 

110 

78 

66 

61 

827 

968 

1901. 
1 

878 
868 
808 
808 

198 

160* 

256 

806 

807 

880 

407 

999 

480* 

494.5 

445.5 

481. 

593.5 

514 

418 

855* 

519 

888 

589 

577 

878 

879 

850* 

988 

949 

998 

809 

210 
255 

275* 

824 

880 

964 

979 

810 

880 

895* 

892 

275 

890 

182 

191 

906 

990* 

985 

299 

195 

912 

166 

182 

165* 

157 

176 

187 

144 

910 
960 

970* 

880 

996 

195.5 

110 

150 

910 

220* 

510 

807 
1,269 
1,1U 
1,116 
1.006 

890* 

919 
l,OTf 

i\w 

1,476 

1.868 

1,718 

1,480* 

1,510 

1,746 

8,800 

9,880 

1,088 
767 
860* 

751 

715 

990 

1,875 

1,888 

1,426 

1,869* 

1,588 

3,090 

1,839 

1,681 

1,510 

1,850 

1,940* 

1,846 

1,800 

1,196 

958 

886 

686 

800^ 

1,006 

1,376 

1,466 

1,806 

1,880 

1,200 

425* 

440 

488 

680 

888 

380 

388 

160* 

138 

148 

160 

158 

838 

885 

870* 

435 

861 

356 

846 

338.5 

386 

379* 

391 

351 

368 

811 

388 

391 

375* 

811 

876 

556 

688 

741 

9 

8 

1  ••«••• 

4 

6... 

6 

.. .••  . 

7 

8 

9 

10 

... 

11 

...••• 

18 

18 ,,,,, 

14 

15 

18 

17 

18 

19 ,,,.„.. 

10 

^ 

91 

18 

IS 

14 

SB ,,,,, 

16 , 

17 

18.,„,« 

in.,,, 

10.,,.,,,. , 

11 

HMn 

881 

986 

809 

1,174 

808 

I 

*SaiuUija^ 
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M§an  Monthly  Runoff  cf  Chittet%anoo  CfrMk,  at  Bridgeportj  JV«  F. 
[Drainage  area  807  aqoare  mtlet.] 

UEAM  MORTBLT  fXOW  IR  SSCOH D-mCT. 


MONTH. 

1896. 

1888. 

1900. 

180L 

Jamtaiy 

668 

661 

888 

881 

84S 

161 

188 

98 

76 

64 

95 

881 

0<1 

TSS 

M7 

til 

907 

88 

110 

78 

68 

81 

887 

568 

881 
2S6 
985 

I»174 
8U8 

Febmair '• 

March... 

Anrfl ',11.', y,',,.,. ','.'. '.,,.]. 

Mi^:"":;;;™;;::::;;::::::::::;::;:;::;; ::::::::::;::::;:: 

June 

July 

August 

teptember • 

189 
844 
613 
607 

Oclober J..JJ..^.^.i^J^^.ii^i^^^J^...^.....^^J^^.J^^.  JJiJ^ 

November 

December 

8aooin>-rBBT  pca  bquabk  MiLa. 


MONTH. 

1898. 

1888. 

1900L 

180L 

Jannarj ..^....x.*, *i 

t.l5 
1.80 
8.90 
8.00 
0.80 
0.58 
0.40 
O.Sl 
U.25 
0.80 
0.80 
0.91 

1.80 
8.86 

a.af7 

8.87 
0.67 
0.80 
0.88 
0.84 
0.88 
0.86 
1.07 
1.88 

1  97 

Febroary ..^J^.J^.JI^ 

0  If 

March. .i....i...'...r.r.r.'..'.r.'.'.^^r.'.r.'.r.i^^iiii^iiir.".''.!'.'.'.. 

S  IS 

April 

8.88 

»t»"  >«.•«•.......•...•.•■•.••••«.•••.....•.•.....•.«.............• 

May 

1.00 

Jane ,. ^ii....^. 

July 

August •••••. 

September • 

0.48 
l.li 
8.00 
1.94 

October ^ 

November 

December 

*tt  %Vtt%9M*e 

UfOUCS  OH  DRAIHAOB 


MONTH. 

1896. 

UNt 

1*01 

nn. 

January  ..•••• 

8.48 
1.87 
8.84 
8.84 
0.08 
0.58 
U.46 
0.85 
0.88 
0.8S 
0.84 
1.00 

8.07 
8.46 
8.61 
8.81 
0.T7 
0.88 
0.40 
0.ff 
0.84 
0.80 
1.10 
8.10 

1.4* 

February '. .........t 

0.W 

March..!. 

8.a» 

April 

4.10 

May 

l.is 

June  .•...•.•.•...••••....••... 

July 

August  •....•••...•••. •..•••.•..••. •••«•..•..... ..••..■•...• 

Seutember 

0.47 
1.89 
8.84 
8.88 

October 

November ..••.....« «.......- 

Dooomber •• 

CHITTENANQO    CREEK    AT    CHITTENANGO,    MADISON 

COUNTY,  N.  Y. 

A  current  meter  ganging  station  was  established  at  Main 
street  highway  bridge  in  Chittenango  village,  May  22,  1901. 
The  stream  at  this  point  is  entrained  between  parallel  walls^ 
affording  a  channel  50  feet  wide,  over  which  the  bridge  passes 
in  a  single  span.    The  bridge  stands  at  an  angle  of  60^  to  the 
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thread  of  the  stream,  and  has  a  span  between  abutments  of 
57  feet.  The  gauge  board  is  secured  in  a  vertical  position  to 
the  right  abutment  on  the  upstream  side,  and  reads  decimally 
from  zero  to  8  feet.  The  stage  of  the  stream  is  observed  twice 
daily  by  the  gauge  reader,  Frank  A.  Sutter.  The  bench  mark 
is  on  the  upstream  corner  of  the  coping  of  the  right-hand  bridge 
abutment. 

Elevation  bench  mark 100.00 

Elevation  gauge  zero  91.77 


Owmnt  MbUt  DiKharge  M^aauremtnU  of  CMtUnanoo  Cretik  at  ChitUnangOt  N»  F. 


August  «. 
Aiigiwt  IB. 
Jal7  15.... 

IfajSl 


DATS. 


1901. 


Oange 
keighi, 

teet. 

feet. 

1.78 

45 

1.78 

43 

1.80 

58 

a.08 

109 

9.8 

188 

2.68 

958 

Hydrogimpher. 


R.  E.  Horton. 
R.  E.  Horton. 
B.  C.  Murphy. 
R.  E.  HortOD. 
J.  D.  Lather. 
J.  D.  Lather. 


The  location  of  the  Ohittenango  station  is  shown  on  the 
Chittenango  quadrangle  of  the  Topographic  atlas  of  the 
Geological  Survey.  The  gauging  station  is  one-half  mile  above 
the  State  dam  diverting  water  for  the  supply  of  the  summit 
level  of  the  Erie  canal.  The  records  kept  show  the  amount  of 
water  supply  available  for  canal  purposes.  The  gauging  sta- 
tion  at  Bridgeport*  is  located  below  this  feeder.  The  records 
for  the  two  stations  are  not  comparable  during  the  season  of 
canal  navigation. 

The  flow  of  Chittenango  Creek  is  regulated  by  storage  in 
Cazenovia  Lake  and  Erieville  reservoir.^ 


ErievUle  Reservoir. 

Tributary  watershed 5.4  square  miles. 

Storage  capacity 318,424,000     cubic  feet. 

Water  surface 340     acres. 

a  Described  on  page  8SQ. 

h  Report  on  New  York  State  Barge  Canal  lurrey,  p. 
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Cazenovia  Lake. 

Tributary  watershed 8.7  8qii3.i*e   miLi 

Storage  capacity 206,997,000     cubic    feet. 

Water  surface 1.7  8qa3.ire   mik 

From  Chittenango  Falls  to  Ghittenango  village,  a  distance 
five  miles,  the  stream  falls  from  elevation  860  feet  above  tic 
to  elevation  420.  From  the  foot  of  Ghittenango  Falls  to  Chi 
tenango  village,  the  stream  flows  through  a  deep,  narro 
valley  where  several  water  powers  have  at  one  time  been  i 
use,  now  mostly  abandoned. 

The  accompanying  table  shows  the  mean  daily  stage  of  th 
stream. 

A  freshet  December  15,  1901,  raised  the  water  to  elevatioi 
7.0  feet  on  the  gauge  board. 


DraitMge  Artat  Trilmtary  io  Chittmiango  Ore§k, 


LOCATION. 


Chittenango  gangfbg  ■tattcm. • 

Bridgeport  gauging  itaUon  ••.•....  .'i 
Moatbof  stream. 


r 


DaUy  Oauo*  H^tght  qf  ChUtmuMngo  Cr0»6  ai  CMttenango,  S.  T. 

DAY. 

Jan. 

Feb. 

Kar. 

▲pr. 

May. 

June. 

July. 

▲ng. 

Sept. 

OOL 

Not. 

De& 

1901. 
1 

2.6 

2.8 

2.47« 

2.85 

2.S 

2.22M 

2.85 

2.82^ 
2.45 
2.25 
2.15 

2.05 

2.0 

2.0 

2.11 

1.95 

1.95 

i^ 

2.5 

2.89 

2.4 

2.2 

2.2 

2.1 

2.0 

2.0 

1.8 
1.9 
1.88 

1.86 

2.0 

2.1 

2.06 

1.9 

1.9 

1.9 

1.9 

1.9 

1.8 

1.8 

1.75 

1.8 

1.88 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.80 
1.75 
1.7 
1.7 

1.78 

1.75 

1.8 

1.8 

1.8 

\^ 

1.85 

1.75 

1.9 

1.9 

1.9 

1.9 

1.86 

l:f« 

1.86 

1.9 

1.9 

1.9 

1.9 

l.«M 

1.8 

1.85 

1.86 

1.85 

1.85 

1.99 
1.96 
1.86 

\^ 

1.8 

!:?« 

1.7 
1.8 
1.7 

1.79 
1.8 

!:1 

l.TTJ 
1.77 

1.77 

i.Tn 

1.76 
1.79 
1.76 

l.TTli 

1.80 
1.60 

1.80 

\^ 

I'BIM 

i.i^ 

2.4 

2 

7^2 
76 

77U 

rni 
'nyi 

8 

.89i 
8 

'86 
.86 
.86 
.85 

.80 

8 

4 

1.8 

5.... 

1.86 

6 

l.fiS 

7 

1.86      1.85 

8...,,. „,, 

1.80       l.fll 

9 

1.87U  a.s 

10 

S.0S 

2.0 

1.8 

1.8 

2.0 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

1.8 

a.  4 

U....... 

9.TSU 

12 

S.2M 

IS 

2.m 

14 



• 

2.8<W 

15 

4.G 

16 

S.8 

17 

S.4 

18 

s.s 

19 

8.0 

au 

2.45 

21 

1.4 

22 

2.0 
2.42M 
2.15 
2.1 

2.25 
9A7H 

2.05 

23 

2.0 

24..... 

2.0 

35 

2.0 

96 

1.95     2.0 

27 

1.87K  a.o 

28 

29 

.a... 

2.0 
1.9 
1.9 

8.0 
1.2 

ao. 

2.66 
2.6 

!:!...  1:SJ 

l.lTKl  1 

8.3 

gi 

S.1 

l_ 

a  Imladlog  Chenango  Rt^er  area  made  tributary  to  feed  Erievllle  resenrolr. 
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:    CblttCDnago  Falls  I 
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Principal  WaUr  AnMr*  on  CMUmuMngo  Ortpk, 


No. 

of 

dam. 

LOCATION. 

ATailable 
head. 
Feet. 

Desorlptlon. 

Bridgeport 

6 

6  to8 

6 
8 

14 
14 

8 
6  to8 
6  to8 

lao 

10  to  18 
10 

Snyder  Bros*.  gris^mllU  wheels  rated  116  H.  P. 
Snyder  Bne*.  taw  mill,  wheels  rated  about 

Bridgeport  ...«•• 

Ohlttenangoi. 

CtalttenanirOb 

20  H.  P. 
State  caaal  feeder  dam. 

Chlttenango ..«.. 

Chlttenango  roller  mills,  rated  57  H.  P. 
Chlttenango  cotton    mill,  abandonad,  owns 

one-half  power  at  dam. 
Abandoned  dlstUlery. 
Nesbet*s  saw  mllL 

Ohtttenango. .•••••■•••• 

Chlttenanffo * 

ChlttenMigo  Springs 

Above  Chlttenango  Springs.. 
Chlttenango  Falls. 

Marl  Ume  and  saw  mllL 
Undeveloped. 

Chlttenango  Fail& 

Abandoned  repair  shop. 
Bentley's  dam,  grist  nulL 

10 

CazenoviaT 

GAUGINGS  OF  SKANEATELES  LAKE  OUTLET. 

Skaneateles  Lake  is  fifth  in  size  of  the  Fmger  Lakes  tributary 
to  Seneca  River.  Its  run-off  is  of  special  interest  as  illus- 
trating the  effect  of  lake  storage  on  the  regimen  of  flow  of  that 
stream.  The  lake  lies  in  a  deep,  narrow  valley  conducive  to 
rapid  run-off,  so  that  the  water  level  of  the  lake  fluctuates 
frequently.  Owing  to  extensive  lake  storage,  the  variations 
in  the  outflow  are  very  moderate.  The  lake  and  its  watershed 
are  shown  on  the  Skaneateles  Quadrangle  of  the  Topographic 
Survey  of  the  State.    The  watershed  areas  are  as  follows: 

Land  surface  above  State  dam  at  Skane- 
ateles   60.25  square  miles. 

Water  surface  of  lake  at  Skaneateles 1^.75  square  miles. 

Total  drainage  area  above  foot  of  lake ....  73       square  miles. 

Total  area  above  Willow  Olen  weir 74.25  square  miles. 

Total  area  above  Erie  canal  at  Jordan ....  93       square  milesl 

The  elevation  of  Skaneateles  Lake  is  867  feet  above  mean 
tide,  and  that  of  the  outlet  at  Erie  canal  crossing,  near  Jordan, 
about  400  feet.  The  intervening  fall  of  467  feet  is  largely 
taken  up  by  water  powers  situated  at  seventeen  dams  on  the 
outlet  in  the  intervening  length  of  12  miles.  The  power  is 
chiefly  used  for  paper,  woolen,  flour,  and  furniture  manufac- 
turing. 
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The  dam  at  fhe  foot  of  the  lake  waa  ori^nally  constructed 
l)j  the  State  of  New  York  in  IML  In  1893  the  maaonry  dam 
at  the  foot  of  the  lake  was  rebuilt  by  the  Syracuse  Water  Board. 

m 

and  since  July  1,  1894,  the  lake  has  been  used  as  the  storage 
reservoir  for  the  municipal  supply  of  the  city  of  Syracuse,  the 
water  being  taken  a  distance  of  19^  miles  through  a  30-iiich 
cast-iron  conduit. 

A  record  of  the  eleyation  of  water  in  Skaneateles  Lake  reser- 
TOir  has  been  kept  each  week  since  January  1,  1878,  bj  gate 
keepers  of  New  York  State  canals.  The  results  of  this  record 
may  be  found  in  the  annual  reiK>rt  of  the  Superintendent  of 
Public  Works  on  canals,  for  1899,  pages  156-159. 

In  connection  with  condemnation  proceedings  for  the  acquisi- 
tion of  water  rights  on  Skaneateles  outlet  by  the  city  of  Syra- 
cuse, a  number  of  gaugings  of  the  outflow  from  the  lake  were 
made;  some  of  the  results  of  which  have  been  reduced  to  second- 
feet  and  are  given  below.* 

a  Abstracted  from  proceedings  and  erldeooe  before  OommlsBfooera  of  Appnlaal, 
Supreme  Court.  Appellate  DlTlalon,  Fourtli  Department,  City  of  Syracuae*  irs.  Richard  M. 
SUcey,  ct  tC,,  Vols  I-X  IndualYa. 
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lOam  Dattw  Ttew  «■  ShowIVM  at  Skmuaflm  LalH  at  SUUa  Dam,  BhanMtMl,  S.  T. 
(Pnlnac*  una  "n  aqiun  mllM.] 
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The  records  included  are  as  follows: 

At  State  dam,  at  foot  of  lake,  October  26,  1890,  to  July  31, 
1891. 

At  Stott's  farm  weir,  August  16,  1892,  to  September  19,  1893, 

At  Stott's  farm  weir,  June  6,  1894,  to  December  2,  1894. 

At  Jordan,  September  26,  1890,  to  October  28,  1891. 

At  Jordan,  August  16,  1892,  to  November  30, 1892. 

At  Old  Willow  Glen  weir,  March  10,  to  July  13,  1895. 

At  New  Willow  Glen  weir,  July  14,  1895,  to  date. 

The  first  table  shows  the  estimated  discharge  through  the 
dam  at  the  foot  of  the  lake  for  the  period  from  September  26, 
1890,  to  February  27, 1892,  inclusiye.  At  the  time  these  measure* 
ments  were  made,  the  dam  had  a  spillway  48  feet  in  length,  with 
a  flat  and  nearly  horizontal  crest  4.5  feet  in  width.  The  crest 
was  obstructed  by  supports  for  a  foot  bridge  by  which  the  over- 
flow was  divided  into  a  number  of  shorter  sections.  There  were 
also  six  rectangular  gateways  through  the  dam,  having  their 
sills  at  a  uniform  elevation  of  9.33  feet  below  the  crest  line. 
Pour  gateways  were  4  feet  wide  and  two  were  3.5  feet  in  width. 
Sliding  wooden  sluice  gates  were  used,  which  were  capable  of 
being  raised  4  or  5  feet.  No  allowance  for  leakage  has  been 
made,  and  the  results  are  considered  as  somewhat  roughly 
approximate. 

The  second  series  of  tables  shows  the  results  of  measurements 
of  discharge  of  Skaneateles  Lake  at  the  Stott's  Farm  wier,  situ- 
ated 6,000  feet  north  of  the  foot  of  the  lake  and  recovering  drain- 
age from  1.25  square  miles  tributary  to  the  outlet,  in  addition  to 
the  drainage  area  of  the  lake  itself.  The  weir  had  a  clear  crest 
30  feet  in  length  and  |  inch  in  breadth.  The  flow  has  been  com- 
puted  by  means  of  the  Francis  formula  for  a  sharp  crested  weir. 
The  crest  was  somewhat  irregular,  and  the  resulting  calculated 
discharge  is  considered  as  roughly  approximate  only. 
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Report  of  State  Enoqvbeb. 


Mean  Dally  Flow  in  Seeond-fMt,  SkansateUa  Outlet,  StotVa  Wetr,  WiUow  Olm,  W.  T. — (OonelvM.) 


DAY. 

Jan. 

Feb. 

Har. 

Apr. 

May. 

Jane. 

July. 

AOC. 

Sept. 

Oct. 

Not.    D«c 

1894. 
1 

64.0 
66.4 

59.0 
59.0 
54.0 
56.0 
56.0 
64.0 
50.0 
54.0 
66.0 
64.0 
64.0 
66.0 
66.0 
64.0 
54.0 
66.0 
64.2 
61.6 
59.0 
56.0 
54.0 
61.6 
64.2 
61.4 
64.2 
61.6 
61.6 
59.0 
56.4 

87.6 
66.8 
66.8 

66.5 
66.8 
81.0 

loa.o 

lOS.O 
106.0 
81.0 
18.0 
78.0 
81.0 
84.0 
81.0 
81.0 
81.0 
84.0 
86.8 
86.8 
86.8 
64.0 
81.0 
78.0 
78.0 

78.0 
78.0 
78.U 

81.0     T.'2 

2 

16.4 

16. 

17.2 

16.4 

1S.4 

17.2 

42.0 
85.2 
81.0 
29.0 
31.0 

"27!6 
25.0 
25.0 
23.0 
23.0 
27.0 

"87!6 
81.0 
87.6 
72.2 
69.7 
59.0 

78.  Oi    'J.'J 

3 

fU  \% 

4 

81.0'     84.0 

5 

81.0,     84.0* 

6 

7.5 
6.7 
4.6 
4.0 

81. Qi     A4.0 

!•••••.  •..•,., ...a, ,,,.,,.. 

78.0 
78.0 
81.0 
87.0 
87.0 
84.0 
87.U 
84.0 
87.0 
87.0 
87.0 
81.0 
81.0, 

84  0 

8 

84.0 

9 

81  0 

10 

81.0 

11 

8.6 
4.0 
4.6 
8.5 
8.5 
8.5 

7S.0  ..... 

12 

78. 0! 

13 

.«■• 

73  Oi 

14 

T^.O' 

1*) 

7S.O' 

1« 

7it  0 

17 

81   0 

18 

2.5 
10.0 

3. 

28.0 
11.0 

8.4 

81.0 

19 

7S  0 

20 

81. Oi     78  y' 

21 

81.0     7S  0  

22 

78  0      7!i  0 

23 

81.0     78.0 

24 

84.0      78.0 

25 

6.8 
21 .0 
I7.a 
27.0 
29  0 

St  A       TflC: 

V6. 

27 



78.0    ii.o;   78.61 

78  0      7*  2'     *?«  O' 

28 .... 

75.1 
72.2 
72.2 

75.21     75.2 

29 

75  2'     IS. 2  

iO 

25  0      '^  * 

75.2-     75.2' 

31 

54  0 

Tfc.O 

10.1 

Itean 

S3.2 

56.0 

79.8 

81.2'    79  4    ::.: 

1 

In  order  to  determine  the  run-off  to  the  watershed  con- 
tribnted  by  the  drainage  area  of  the  outlet  itself,  from  the  foot 
of  the  lake  to  Jordan,  the  following  series  of  gaugings  were 
made,  covering  the  period  from  September  26,  1890,  to  NoTeiii- 
ber  30,  1892.  The  drainage  area  of  93  square  miles  at  Jordan 
includes  73  square  miles,  the  run-off  from  which  is  subject  to 
lake  storage,  and  20  square  miles  which  drains  directly  into  the 
outlet.  The  measurements  at  Jordan  were  made  by  means  of 
tube  floats,  by  timing  the  interval  required  for  their  passage 
through  a  section  of  the  stream  channel  100  feet  in  length. 
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Mean  Daily  FUna  <n  StoonA-ftet  Skaneatele$  OutUi,  Jordan,  K.  T. 
[Drainage  area,  88  aqiiare  miles.] 


DAY. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Aoff. 

Sept 

Oet. 

Mot. 

Dee. 

189U. 
1          

154.3 
159.6 
144.5 
147.4 
148.7 
158.1 
158.6 
155.0 
164.8 
150.9 
155.0 
146.6 
151.6 
156.5 
187.5 
187.9 
149.7 
141.1 
168.9 
164.8 
165.8 
158.6 
151.7 
908.8 
178.8 
138.3 
147.1 
158.7 
158.1 
185.3 
155.0 

146.8 
116.1 
159.6 
153.7 
146.8 
143.9 
188.6 
147.8 
151.4 
168.1 
148.5 
161.8 
158.1 
161  .S 
171.0 
156.5 
153.3 

'iiiis 

179.8 
168.8 
156.1 
188.1 
...... 

175.3 
178.6 
163.7 
166.5 
158.1 
161.9 

163.7 

3 

8 

A        

. .  ••■ 

e  ••  •  • 

«  •  •  e  ■  • 

175.3 
167.4 
153.5 

5 

167.4 

8 

168.9 

7              

a 

128.4 

9 

178.8 

10 

11 

•  •  •  •  e 

158.1 
148.9 

VJ 

149.3 

18 

161.3 

14........ 

159.6 

15 

176.7 

18..... 

181.4 

17 

ig 

161.3 

19 

141.7 

ao...... 

21 

•••••• 

33 

3S 

••••• 

179.8 
166.8 
147.8 

25 

17D.8 
163.8 
154.5 
150.0 
145.3 

27 

29..... 

ii 

Mean 

156.6 

153.9 

155.3 

161.5 

1891. 

..I.I. 

189.1 
154.5 
158.7 
138.7 
144.8 
150.4 
182.9 
183.9 

2 --,. 

•  ••  t 

189.2 
91.9 
106.6 
108.9 
114.7 
108.5 
111.1 
130.4 
74.8 
118.8 

'iisis 

117.0 
180.8 
123.8 
120.7 
110.1 
138.7 
136.5 
131.9 
113.3 

97.0 
103.6 

88.4 

•  •  •  •  • 

100.6 
118.3 

4 ,  .,.,. 

189.5 
141.8 

148.3 

6 , 

189.8 
148.1 

154.8 
156.5 
153.7 
150.5 
189.6 
145.8 
146.0 

8 

10 

129.1 
127.8 
121.2 
1Y9.5 
126.0 
125.2 
119.6 
119.5 
130.2 
130.8 
180.0 
143.9 
133.5 
132.2 
130.9 
128.S 
184.5 
116.8 
119.5 
187.3 

168.9 
173.1 
173.0 
164.8 
158.1 
153.7 
159.6 
165.8 
156.5 
158.1 
138.8 
144.6 
159.6 
146.3 
183.1 
138.3 
138.3 

151.8 
163.7 
150.4 
153.1 
153.8 
149.6 
151.4 
149.8 
141.5 
140.1 
148.0 
189.8 
146.3 
141.1 
141.6 
161.4 

12 

11 

16 

188.9 
143.4 

18 

164.1 
156.5 
164.8 
155.0 
153.3 
149.8 
186.6 

20... 

2i 

34 

26 

189.8 
140.8 

28 

138.4 

30 



187.6 

118.1 

...... 

' 

m.8 

115.8 

1S8.1 

148.6 

ia.7 

— r= 

— 

894 


Bkfobt  or  State  Enoutbeb. 


Mean  DaUy  Flow  In  Seeand-feet,  ShaneatelM  OutUt,  Jordan  K  F.— (Cooolnded.) 

DAY. 

Jan. 

Feb. 

Mar. 

Apr. 

Maj. 

Jane. 

July. 

Aug. 

Sept. 

Oct 

Hot. 

Dea 

1892. 
1 

108.6 

98.9 

109.7 

117.8 

•  •  •  «  • 

119.6 
198.8 
150.8 
189.8 
184.8 
181.6 

119.6 
111.8 

'm.M 

117.8 
116.1 

119.8 
115.8 
110.0 
118.6 

9 

8 

117.8  

4 

118.8 
116.8 

118.9 

•  •      •  ■  ■ 

108.6 

6 

110.4 

6 

7 

8 

9 

188.7 
108.4 

10 

11 

19 

111.1 
105.8 

109.7 

■       -  •  •  • 

118.9 
101.7 

108.4 
114.8 
196.5 

13 

14 

16 

16 

189.5 
119.5 
118.8 
118.8 
198.1 

115.6 
198.1 

•  •  ■  •  •  A 

184.5 
189.5 
117.5 

17    

18  

••.••• 

19 

au 

21 

186.9 
119.9 
109.4 
118.7 
114.5 
107.8 

•  •  «  •      ■ 

119.9 
118.9 
108.9 

2i 

'144  .'6 
184.9 
145.1 
170.5 
148.8 
198.8 

as 

117.8 
186.5 

84 

35 

96 

140.9 
189.4 
198.6 
110.6 
118.6 

87 

98 

29 

117.8 
118.1 
114.8 

90 

81 

... 

, 

Mean 

188.5 

116.5 

181.8 

114.6 

Beginning  March  6, 1895,  a  daily  record  of  the  depth  of  water, 
flowing  over  a  standard  sharp  crested  gauging  weir,  has  been 
kept  by  the  water  department  of  Syracuse.  The  weir  is  located 
at  Willow  Glen,  one  and  one-half  miles  below  the  foot  of  the 
lake.  It  has  complete  contractions  at  the  ends;  the  length  of 
crest  being  as  follows : 

March  6,  to  July  13, 1895,  inclusive 29.5  feet 

July  14, 1895,  to  date 27.0  feet. 

The  discharge  over  this  weir  has  been  calculated  by  means 
of  the  Francis  formula,  with  proper  allowances  for  end  contrac- 
tions and  velocity  of  approach.  Four  current  meter  measure- 
ments of  the  discharge  of  Skaneateles  outlet  were  made  during 
the  present  season. 

MecuuremenU  of  Skaneatelea  Outle*  at  Willow  Olen,  N.  T. 


DATS. 


July  90.1901  b.... 
August  29.  1901  o. 
August  99, 1901  o. 
August  89,  1901  o. 


Depth 

on  weir, 

Inchea. 


18.75 
11.97 
1«.09 
18.08 


Calonlated 
flow  over 

weir, 
aeoond-feet. 


118.0 
90.8 
91.8 
91.9 


DnCHABOKD   «T  CDKUST 


Second* 
fe0k 


117.8 
98 
88 


Per  cent  of 
weir  dlioter«a 


19IJ 

101.1 

MIJ 


b  R.  B.  Horton,  Hrdrographer. 
e  E.  C.  Ilnrphy,  Hydrographer. 
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The  crest  is  level  and  the  depth  of  overflow  is  measured  from 
a  stake  5.2  feet  upstream  from  the  weir.  The  channel  above  is 
straight  and  has  an  average  depth  of  about  1.5  feet  below  the 
weir  crest.  The  velocity  of  approach  varies  from  zero  to  two 
feet  per  second.  As  stated  above,  water  has  been  diverted  from 
Bkaneateles  Lake,  beginning  July  1,  1894. 

The  following  tables  represent  the  mean  daily  flow  in  the  out- 
let, not  including  diversion.  The  table  represents  the  actual 
volume  of  water  flowing  down  the  outlet  channel.  To  obtain 
the  total  run-off  from  the  watershed,  the  amount  of  diversion 
for  municipal  supply  should  be  added.  This  has  been  done  in 
the  following  summary,  showing  the  actual  run-off  in  inches 
on  the  watershed  deduced  from  all  the  available  records.  The 
flow  in  the  conduit  leading  from  Skaneateles  dam  to  Syracuse 
is  determined  by  measuring  the  effective  head  and  area  of  dis- 
charge in  the  gatehouse  at  Skaneateles  village.  The  gates  are 
four  in  number.  They  are  2.5  feet  wide  and  4.5  feet  high.  The 
flow  is  regulated  by  gate  No.  3,  and  the  discharge  is  calculated 
for  each  day  from  the  formula  for  orifices.  The  coefficient  used 
is  stated  to  be  0.62. 

The  recorded  depths  on  Willow  Glen  weir,  together  with  the 
estimated  monthly  water  consumption  by  the  city  of  Syracuse, 
have  been  furnished  by  John  H.  Moffit,  Superintendent,  Syracuse 
Water  Department, 


Xean  Konihly  Bunrcff  of  flftaiMOlalw  OvMU  aX  SMV§  WMr,  WWow  GUn,  JV.   F. 

[Drainage  area  74  •qoare  mllefl.] 


MONTH. 

8aOORD-FBBT. 

8BOOin>-FB«T 

PBB  SQUAJUB  Milk. 

IMCBKS  OM 

Deaihaob  AUEA. 

1893. 

1898. 

1894. 

1899. 

1898. 

1884. 

1899. 

1898. 

1894. 

.TAnna.rv 

68.0 

74.7 

80.S 

98.1 

2:18.7 

158.1 

157.8 

■'iiiii* 

.99 

1.01 
1.08 
1.96 
8.01 
3.18 
9.13 

"*i!69* 

1.06 
1.05 
1.94 
1.41 
8.46 
9.89 
9.44 

'■*i!78* 

VAHrii  Arr •.•••••••.•.. 

••■••••• 

Martsh 

AmlL. .••••• 

Say;.....;: 

WkJ  ..••••.••• 

Jnna. ..... .a.  .■■...•.••...*•  • 

10.1 
88.9 
56.0 
79.8 
81.9 
79.4 
75.1 

1.88 
1.83 
1.15 
1.11 

.14 

.45 
.76 
1.07 
1.09 
1.07 
1.01 

••••aeee 

""liM* 
1.55 
1.59 
1.99 
1.98 

.16 

JnlT,. 

.59 

Augnat 

Beptambar. 

October. 

Norember ••• 

December  ..■•.. ••.«•.• 

100.7 

101.9 

97.7 

89.9 

89.1 

.87 
1.19 
1.95 
1.19 
1.16 

J 


396 


Sefobt  or  Staxb  Ehgissxb. 


DAT. 


Jaa.  . 


X. 

s. 
s 

4. 
5. 

«. 


1s«Sl 


f. 

19. 

II. 
u. 
II. 

It. 

15. 
If 
IT. 
li. 

19. 


3; 
zs. 

25. 


IT. 

X9. 


SI. 


2.S 

a.T 
«.» 

fl.4 
tl.4 
fi.4 

91.4 
fl.4 

ai.4 
§:.♦ 

MD.2 
ltO.2 

f:.6 

fT.ft 

100.1 
100. X 
M.S 
94  S 
fT.» 
M.S 
N0.4 


:« 

IK 
1.C3 

I/I 

lis 

lj« 
:n.4 

1W0.4 

I3S 

149 

194 
IW 


ls€0 


.V 
.4 


it:. 

117. 

if;.4 

IM.O 
1M.9 
1M.» 
1CT.4 
1C7.4 
IM.O" 
IM.v 
1M.», 
194. » 
UI.4 
119.x 
114.* 


I  j9.  • 

:•«  T 

154  4 

:«.2 

154.0 

150.» 

IJ».» 
109.5 
lOO.ft 
1U.9 
112. » 

m* 

I2»  0 

I2S.4 

123  4 

1224 

9T.4 

•1.4 

05.4 

•&.4 

05.4 

05.4 

05.4 

SA 

100.4 

e.4' 

91. 4f 
05.4! 
0.4. 


il 


05  4 

S  4 

&3 

<6 

S.4 

91.4 

H.4 

S.4 

fi.4 

85.4 

85.4 

05.4 

8S.4 

85.4 

65.4 

85.4 

85.4 

»5.4 

85  4 

8I.« 

82.0 

05.4 

85.4 

82.0 

79.8 

79.8 

79.S 

79.8 

79S 


TT.e 

MO.S 

tmjt. 

95.7 

M*  S 

9«J 

S2.4 

IT  .2 

IQO.Si 

97.2 

>7  2 

9T  3 

82.r 

9T.J 

I«.X 

95.7 

97.2 

fTJ 

82.» 

91.2 

igo.j: 

kX 

97  X 

r  1 

05.4 

:-.« 1 

ioo.xr 

«-L 

97.x 

042 

85.4 

:*.2r 

^^ 

08.r 

97.x. 

85.5 

85.4 

IOCS 

08.r 

97.x 

9C.0 

BS.4 

:«s 

100.S 

95.r 

100.2 

r..4 

85.4 

li».2 

92  Jt 

97.2 

MS.* 

e:.4 

85.4, 

IMS 

9:.j! 

95.7 

lOD.S 

SC-.I 

80.4/ 

98.S 

97.x 

05.7 

lOB.X 

a  w 

85.4 

lOO  s 

97.x 

97.x 

100. S 

a  J 

t<.4 

lO.'  $ 

97.2 

140.  S 

9«.X 

a  ^ 

§:.4 

9T  2 

*L 

97.2 

9€JS 

9    9 

e.s 

fT  Z 

OB-T* 

97J 

94^ 

»  e 

86.2 

fT  2 

9B  7 

05.7 

94  J2 

««.  .» 

86.S 

fT.J 

e.T 

97  2 

94.x 

9.  0 

8B.S 

OT-i 

95-T 

100.2 

94  .S 

».  j 

91.2 

05.T 

».T. 

100  2. 
MOJl 

9€JM 

s:  4 

M.2 

05.7 

1«  » 

9iJ^ 

»    3 

04.2 

05.T 

IB  .- 

100.2. 

•7.* 

a:  J 

■4.2 

8T.2 

05.T 

]«.X 

97.« 

82J 

84.2, 

87.2 

95.7 

180,S 

97.31 

83  i 

84.2 

17.2 

9B-7 

lOO.S. 

M9.S? 

82  B 

M.2 

97  .X 

05.7 

lOO.tt 
184.4 

199^ 

S2.3 

94.2 

85.7 

IB.T 

209.S 

831  i 

84 .» 
10P.5 

15.T 
95.7* 

95.7 

Mi.Ci 

97.9 
94.9 

85  5 
85  5 

l^'.V, 

97 -X 

97.x 

184.0 

94.3 

85.5 

im.4. 

97.2 

97.x 

MO.X 

9A-9I 

81  S 

ICC.  2 

91.2. 

1 

188.1. 

» 

82.S 

25 

»j  0 

80 

^.0 

27 

sij  0 

29 

H'j  0 

89 

9.'   0 

V) 

81 

8u.J 

» — r 

».o 
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4- 
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3 


34 


> 

•  i 

4».4 
4».* 

•  .«, 

4».r 

«.« 


•  € 

•  « 

A. 4 

•  C 

•  r 

•  « 

«  4- 

m  4 

•  c 

tt.sr 
«.s 
«.s 

«.s 

«.s 

6d.S 
<8.S 

«.5- 


«  « 

mm 

"■  * 

Tl   * 

«:.! 

41  I 

41.: 
«r  : 

47  : 
41.: 
«:  : 

c:  I 

C4.4t 
44.4 
M.C 

••.« 
04 .« 

i4.« 

M.C 

M. 

f4.f| 


-•»  * 

il  JB 

S.JI 
ft.JI 


J 

J 


—  J 
"4  T 


M.S 


.1 


67.4 


•  1 
■  S 
■.& 

s  » 

S.5 
85. S 

e  5 

e.s 

K.si 

85.5'. 


Ta  -    s 
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11«. 


r.i 

U.I 

K.S 
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4».S 


K.5i    Si. 


77 


SI 


I 


1.4 


DisoHABQB  or  Stbeahb:  Skasbatbles  Lake  Oihtlkt.     3 

lHaHDiMwnotHKSatlm*-/»at,  Btantattm  Outlet  at  WWine  CHn  ir«<n-(CciulDd*<). 


*  KantStt  aun^ff  of  S*a>i«t<lu  OHtld,  Jsrdan,  S.  T, 


XONTH. 

IMOl 

,».. 

ISM. 

3S.;;;;:;:;  ■;■.■■-;■.:■::: : : :::;:::- 

.......   . 



MONTH. 

ItM. 

,«. 

im. 

luiurr 

^;i:::::::::::E;;:::=;:E;::;::r--'-"""'- 

1 

1 

1:!! 

400 


BmxBT  or  8taxb  Evoxbol 


JLF. 


1.88 
1.81 
1JI7 


1J5 
1.48 
IJ* 
l.a 
1.85 


Si 

.«: 
j: 


jt  r. 


■OHTH. 

1885^ 

urn. 

188L 

urn. 

UiiL 

^ 

mL 

88.8 
8L9 
88.1 
88.4 
84.8 
88.1 
76.8 
78.8 
88.8 
79.4 
78.2 
88.8 

88.5 

81 .0 

88.8 

8.8 

81.8 
18.8 
18.8 
128.4 
17.1 
85.4 
81.5 
88.8 

88.8 
fl.4 
89.5 
98.8 
74.7 
71.8 
72.7 
•3.2 
71.8 
72.9 
72.0 
73.2 

183 
88.8 

88.7 

n.9 

13.8 
18.8 
79.1 
87.7 
84.1 
88.8 
80.1 
87.0 

2BJ8 

auT 

M3 
8.88 
UA 
MA 
483 
88.1 
873 
883 
•8.7 
88.8 

88.8 

February • •...••.im^,... ....... 

81.8 

lUrrh ',  . 

87.2 
145.7 
110.7 
84.0 
88.7 
•7.8 
•7.2 
99.8 
97.8 
84.1 

41.1 

April 

88.4 

f^J 

Junm • 

Jolr 

Aa«iist • 

8tpfMBD4f  •  ..*.•.•«•«...■«.*......*•*.•.•..••• 

119.7 

mj 

12BJ 
95.4 

88.4 

Oetoter 

98.1 

y^yiubw •••••.••• 

108.4 

ai.4 

OuOtimi  mUmm 
[DralBace  •!«•,  71 


MONTH. 

1885. 

1886L 

1887. 

I888L 

1888L 

18liL 

1881. 

Janoarjr • 

•8.8 

•5.5 
101.6 
9S.2 
97.0 
10J.2 
91.1 
•8.2 
•6.4 
91.2 
87.3 
82.8 

76.8 
78.5 
85.5 
16.8 
74.8 
85.1 
88.8 
188.4 
89.4 
97.4 
93.8 
79.1 

81.8 
78.8 
82.2 

88.0 
88.8 
84.8 
88.2 
88.6 
85.5 
87.1 
85.5 
853 

•0.8 
84.8 

84.7 
•1.5 
88.8 
M.4 
M.8 
M.8 
80.5 
76.4 
75.4 
42.8 

80.7 
44.5 
8U.S 
84.8 
M.7 
88.8 
M.O 
88.8 
85.7 
111.8 
H.4 
68.8 

as  1 

Februarj 

49  4 

H  arch • 

103.2 
162.0 
137.0 
102.1 
107.8 
114.5 
113.8 
118.8 
111.2 
•8.7 

60  5 

April 

lot  4 

MA7 

1S8  1 

Jane •. • ,,,. 

1M.8 

July 

Aufftint ,,,, 

H<*pf  #>mb^B. .,,.,, ,.,, 

(X'AoXmr 

November..... 

Dfcembar 

■ ■-■     ■      

'  Inolndlng  dlwiioB  for  w«i8ff  ■appljr  o( 


car     itg      gg 


CK 

C2C 

ex 

«aa 

cjc 

1 

i 

■  ! 

i 

! 

letfl 

i 

1 

. 

1 

ConctT.  X.  y.,  1§M. 
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Mean  Monthly  Rwi-off  of  SkansateUa  Outlet  at  Willow  Qlm  WHr  in  8§eond-f§et  per  Square^mile.* 

[Drainage  area*  74  eqnare  mllea.] 


MONTH. 


1895. 


January  . . , 
February . . 

March 

April 

May 

June 

July  ....... 

August 

SepK^mber. 
October.... 
November. 
December  . 


1.89 
3.18 
1.71 
1.87 
1.46 
1.55 
1.51 
1.54 
1.49 
1.81 


1896. 


1.35 

1.39 
1.88 
1.38 
1.81 
1.88 
1.33 
1.34 
1.80 
1.38 
1.18 


U97. 


1.04 
.99 

.88 
.38 
1.00 
1.15 
1.30 
1.86 
1.31 
1.81 
1.34 
1.07 


189S. 


1.10 
1.08 
1.11 
1.13 
1.16 
1.14 
1.19 
1.17 
1.15 
1.18 
1.15 
1.15 


1899. 


1900. 


1.38 
1.14 
1.14 
1.34 
1.17 
1.37 
1.38 
1.14 
1.09 
1.08 
1.08 
0.57 


.41 

.60 

.41 

.86 

.47 

.71 

.87 

1.19 

1.16 

1.49 

1.84 

.91 


1901. 


.78 

.67 

.83 

1.48 

1.86 

3.68 


*Inoludlng  dlyenlon  for  wat«r  tapply  of  SyraooM. 

Mean  Monthly  Run-off  of  SkaneateHaa  OuiUi  at  Willow  Qlen  Weir  in  Inehee  on  Drainage  Area,* 

[Drainage  area,  74  square  miles.] 


MONTH. 

1895. 

1886. 

1897. 

1898. 

1899. 

1900. 

1901. 

1 
January 

1.44 
1.89 
1.59 
1.43 
1.51 
1.65 
1.41 
1.48 
1.46 
1.41 
1.83 
1.29 

1.19 
l.OS 
1.01 
.26 
1.15 
1.29 
1.38 
3.14 
1.85 
1.51 
1.89 
1.38 

1.37 

1.13 
1.28 
1.35 
1.88 
1.28 
1.86 
1.85 
1.39 
1.86 
1.89 
1.83 

1.41 
1.19 
1.81 
1.39 
1.S5 
1.43 
1.47 
1.31 
l.Ti 
1.18 
1.14 
0.66 

.47 

.62 

.47 

.4C 

.54 

.79 

1.00 

1.3T 

l.SO 

1.71 

1.50 

1.05 

.84 

February 

.69 

March 

1.59 
3.44 
1.97 
1.53 
1.68 
1.78 
1.68 
1.77 
1.67 
1.51 

.94 

April 

1.60 

May 

2.14 

June 

2.95 

July 

August 

Seotember 

October .,,, , 

November 

December 

Total 

17.63 

17.38 

14.93 

15.60 

15.05 

11.22 

9.16 

•Including  dlvertlon  for  water  rapply  of  SyraooM. 


Mean  Monthly  Sunroff  of  Skaneatelea  Lake  at  StcUe  Dam,  Skaneafelmt  J*^*  T* 

[Drainage  area,  78  square  miles.] 


MONTH. 

SSCOHD-FBST. 

PBB 

Square  Kiub. 

Inches  on 
Draixaob 

ARKA. 

1890. 

1881. 

189a 

1891. 

1890. 

1891. 

January 

103.9 
115.3 
183.7 
186.6 
116.4 
96.4 
94.9 

■••■•••• 
••eeeeea 
1 • e •• • ee 

•  e •• •ae  e 

•••■•••a 

1.48 
1.58 
3.51 
3.56 
1.59 
1.82 
l.SO 

....•••. 

1.64 

February 

1.64 

March 

3.89 

Aoril 

3  87 

May^:;::::::::::::::::::::::;::::::::;:::;:::::;:::::!: 

1.88 

June........ 

1.48 

July 

1.49 

August. 

September 

117.8 
100.88 
107.5 
113.4 

1.63 
1.88 
1.48 
1.55 

1.81 
1.59 

October • , , 

November •..••....•. 

December • , 

1.78    
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SP:NECA   river   at   BALDWINSVILLE,  ONONDAGA 

COUNTY,  N.  Y. 

Thifl  gauging  station  has  been  described  in  Water  Supply 
and  Irrijration  Paper  No.  36,  page  183.  Seneca  River  drains  the 
(M*ntral  hike  region  of  New  Y'ork.  The  outlets  of  Otisco,  Skane- 
ati*les  and  Owasco  Lakes  are  crossed  by  the  Erie  canal,  and  a 
)»ortion  of  their  flow  is  intercepted  for  water  supply  purposes. 
Water  from  Lake  Erie  feeds  the  main  canal  as  far  as  Poi 
Hyron.  Some  of  this  water  is  discharged  into  Seneca  River  and 
Hience  returned  to  Lake  Ontario. 

The  upper  reaches  of  the  stream  are  canalized,  forming  the 

« 

<'ayuga  and  Seneca  canals,  while  dams  on  the  lower  portion 
admit  of  slackwater  navigation,  forming  a  part  of  Oswego  canal. 
During  the  summer  but  little  water  flows  over  the  dam  at 
Haldwinsville.  In  times  of  low  water,  the  mills  are  only  al- 
lowed to  run  a  certain  number  of  hours  during  the  day,  or  until 
the  supply  accumulated  in  the  pond  above  the  dam  is  drawn 
down  to  a  certain  level. 

The  water  is  diverted  through  three  power  canals  and  con- 
durted  to  the  water  wheels  by  means  of  short  lateral  channels. 
Power  is  used  at  ten  mills  having  a  total  of  over  40  water 
wheels* 

Current  meter  measurements  at  Baldwinsville  have  been 
made  as  follows: 


DATE. 


iV*\\rpL>  <^lt«l  •«         ........    ....,.,. •••«......•..  Ml^ 

VA'n  »ir(>*m  *t  rallrxMiil  brtdc« , I.IBI 

TvM*' «»"»«■ l,Mi 

no«(  ;u  A»;^wrftC«oo»un«iU^^..,. tH 


>.»^-  :^  <v'.r  »-»nA'.  , , |  4T5 

x»«.»  »Cv*  »»iki  A tIT 

Ar.>*r«o*       .,.., IJT 


r>«A;<k^« f:» 


Uwivdiac  ^^141  SM* 


Fig.  No.  28.— Seneci 


e  dam  a(  Baldwl 
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Owing  to  leakage  of  water  wheels  and  penstocks,  great  diffi- 
culty is  experienced  in  securing  accurate  results  during  low 
water  at  BaldwinsTille.  The  stream  has  been  examined  at 
various  other  points  with  reference  to  the  possible  establish* 
ment  of  a  current  meter  station,  and  the  following  current 
meter  measurements  have  been  made: 

Seneca  Biver  at  Belgium  {New  Bridge),  N.  7. 


DATE. 


Mayas,  1901. 
Jiine<,190U. 


Xeasured 

dlsch&rgp, 

tecoDd-feet. 


5,3T9 
6,0U 


Seneca  River  at  Jack's  Beef  bridge^  September  11,  1901 : 
Discharge  at  Jack's  Reef  bridge. . . .  1,651  second-feet. 

Discharge  in  "  cut  off  " 83  second-feet. 

Total  flow 1,734  second-feet. 

Owing  to  slackwater  in  the  channels,  backwater  from  dams 
below  and  other  causes,  it  has  been  found  that  the  above  sta- 
tions could  not  be  utilized  at  all  stages  of  the  stream.  During 
1901,  repairs  to  the  penstocks,  water  wheels,  etc.,  at  a  number 
of  the  Baldwinsville  mills  have  been  made,  greatly  reducing  the 
leakage,  and  the  record  at  that  station  has  been  continued. 


Mean  ManOUy  BufiFOff  Of  Seneca  Biver  at  BaidwinevUU,  N,  F. 
[Drainage  area,  a,108  iqnare  mllet.] 

HBAX  KORTHLT  FLOW  DC  SIOOITS-FBKT. 


MONTH. 


Febraaiy .. 

March 

April 

May 

Jane 

Jaly , 

August...., 

September. 

October..., 

Kovember 

December., 


1898. 


8,143 
a,689 


t,8Bl 

1,761 

8,815 

4,618 

S,668 

1,V1S 

776 

466 

ttl 

687 

l.eijl 

1,738 


1900. 


160L 
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MoHthly  RwHHiff  of  a&m0oa  River  at  BeMminavaU,  N. 


MONTH. 


Jamuwy. 


Marah 

ApHl 

MV 

June 

Jnl7 

August 

SaptonitMr* 
October.... 
HoTsmber., 


1896L 


1.01 
0.87 


18M. 


o.n 

0.S7 
1.B 
1.46 
0.88 
0.81 
0.29 
0.15 
0.15 
0.90 

o.sa 

0.85 


liOQL 


1S8L 


OIOHB  0«  DBAOrAffB 


MONTH. 


JanoaiT 


April. 


June 

J0I7 

August 

8«ptember, 
October. . . . 
NoTember . 
December.. 


1.15 
1.00 


1888. 


1.08 
0.88 
1.44 
1.88 
0.85 
0.S7 
0.95 
0.17 
0.17 
094 
0.58 
0.8S 


180QL 


190L 


Mean  Daily  Flavo  ii»  SeeonOrfeet  ofSensea  Riv&r  ai  BoldioiMvais,  S^  T, 

[Drainage  area,  8,108  square  miles.] 


DAY. 

Jan. 

Feb. 

Mar. 

Apr. 

nay. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Mot. 

Dee: 

1893. 
1  

2  SA 

2 

a             

..'-•. 

2.JJ 

2,Sfc 

.  2.r» 

I  2.» 

2.rj 

2  *tT 

4 

5 

6 : 

7 

8 

■  •  •  •  >  • 

9 , 

2  *^ 

10 

11 

*5*oii 

1  -"J 

12 , 

«  »-• 

la 

S.C95    2.  -^ 
S.58S    2.  '- 
8,CS4    ^«^.• 

s.soo  2.:  ' 

8,415    2.r: 

s.sTD  i.:>s: 
8,908   2,:^- 
9.990'  2  f<C 

14 

15 

16.... 

17 

•  ••  e     • 

18 

19 

20 

21 

8.»8'  2%  * 
8.174^  J  «■" 

22 

*i 

8.2M    S  4  0 

24 



8.1Sfi    r  v% 

25     

::::!: ...  ... 

•••••• 

8,S37    5  '^. 

26 

27 

28 

29 

....•■ 

...     •  . 

.'!!!.'! 

...... 

■  •  •     •  ■ 

9,4S2=  S..^^ 
S,11»,   3.449 
9.810    •*''»! 

80 

•1 

•••••• 

9.801 

Mean 

.... ^. 

8.14l| 

9,4(» 

-- 

■ — ^.^1 

: 1 

;.  No.  It.— DlKharge  ot  S«Bec>  Rtrar  tit  Baldwlnrrllle,  Onoadaga  CouDtr.  N,  T.,  189). 


DieoHABOE  OF  Stbbaub:  Senega.  Rites.  40& 


ONEIDA  RIVER  AT  BREWERTON,  ONONDAGA  COUNTY, 
NEW  YORK. 

Oneida  River  Ib  a  stream  16  miles  in  length  connecting  Oneida 
Lake,  of  which  it  forms  the  outlet,  with  Seneca  River  at  Three 
Rivpr  Point,  where  the  two  unite  to  form  the  Oswego  River,  A 
record  of  the  water  level  at  the  foot  of  the  lake  at  Brewerton 
was  kept  in  connection  with  the  Topographical  Surveys  of  the 
United  States  Deep  Waterways  from  June  Ist  to  September 
dth,  1899.  The  record  has  been  furnished  by  Albert  J.  Himes  by 
whom  it  was  established. 

The  gauge  erected  by  the  United  States  Deep  Waterways  at 
rsrewerton  was  an  8-foot  board  divided  to  feet  and  tenths, 
attached  horizontally  to  the  downstream  face  of  pier  of  foot 
bridge  across  the  channel  leading  to  Zett's  Island  at  foot  of 
lake.  A  lead  weight  and  a  wire  running  over  a  pulley,  were 
used  to  take  readings.  Some  uncertainty  exists  as  to  the  ac- 
curacy of  the  latter  portion  of  the  record,  owing  to  changing  of 
the  weight  and  wire.  Gauge  readings  were  taken  twice  each  day 
by  George  H,  Meeker.    The  channel  where  the  gauge  was  placed 
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u  ffitoated  at  the  foot  of  the  lake  jost  aboTe  the  iii^waj  br:  :je 
acroas  Oneida  River.  Its  water  sorface  is  sob>e«:t  to  liie  sa=.e 
flactnatioDs  of  k-rel  as  the  lake  sorface*  except  daring  exrre-- 
low  water,  when  owin^  to  its  rapid  falL  the  eleTation  of  tif 
water  in  the  channel  is  aflfeeted  by  surface  slope.  No  corrv-i: 
meter  di^harge  measurements  have  been  made  at  Brewerton. 
At  CaaghdenoT,  about  three  miles  downstream  from  Brewer- 
ton,  oceors  a  natural  rift  where  a  series  of  five  eel  weirs  hare 
iKfen  constructed,  consisting  of  W-shaped  barriers  acfoss  the 
stream,  with  openings  in  the  form  of  lattice  work  througb 
which  the  water  passes;  the  crests  of  the  eel  weirs  beln^  near 
the  water  surface.  The  combined  fall  produced  by  these  weirs 
at  Caoghdenoy  is  four  feet.  A  lock  on  the  left-hand  sidt- 
affords  means  for  narigation  past  the  weirs,  A  water  power 
privilege  also  exists  in  connection  with  the  canal  and  lock  at 
Caughdenoy  where  a  fall  of  4  feet  has  been  obtained. 


Daiiw  Gamoe  HeigU  of  Omeidm  River  mi  B 


M.T. 


1. 
2. 
9. 
4, 
i. 

7. 


10. 
11. 
U. 

n. 

14. 

». 

K. 
17. 
Itt. 
19. 
90. 
21. 
22. 
2H. 
24. 
2S. 
9«. 
27. 

m. 

29. 
90. 
91. 


DAT. 


Feb. 


Apr.  i  Hay.  Ji 


iw»- 


J«ly. 


9. 

9. 


19 
10 


9.10  : 
a. 10 
s.oz^ 

9.UI 
3.95 
2.75     ! 


2. Si 

!2.78 


9.74 
2.70 
2.62 

v.ao 

2.K 
2.40 
2.40 
2.50 
2.5U 
2.44 
'4.90 
2.99 
2.99 
2.29 
9.29 
2.90 
2.28 
2.94 
2.19 
9.06 


3. 
2. 

:i. 
1. 
1. 
1. 
1. 
1. 
1, 
1 
1. 
1. 
1. 
1. 


ca 

00 
94 
»4 


98 
80 
79 
79 


.85 

.78 

.80 

.78 

.78 

.68 

.79 

.79 

.74« 

.71 

.76 

.84 

.99 

.80 

.79 

.80 

.76 

.65 

.60 


■i.f: 

l.lf 
1.16 
1.19 
1.19 
1.10 
1  05 

■1.75 

•1.65 
1.66 

1 

••••««          •••*• 

-1.64 

1.64 
1.69 
1.0 
I.O 
1.70 
1.75 
1.67 
1.51 
1.51 
1.57 
1.48 
1.49 
1.43 
1.99 
1.40 
1.49 
1.25 
1.97 
1.25 

•••«•           *«•■»« 

i.ce 

1.09 
.98 

1 

:::.:! 

1.39 
1.90 

1.29 

l:S« 

1.39 

At  Oak  Orchard  is  a  State  dam  and  lock,  the  latter  having  a 
lift  of  3.5  feet.  On  the  left  bank  of  the  stream  is  an  abandoned 
wat<T  power  privilege.    The  dam  is  of  timber  with  gravel  back- 
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Ing,  cnryed  in  plan.  A  short  distance  down  stream  is  sitnated 
a  highway  bridge  of  six  spans,  where  the  conditions  are  favor- 
able for  measuring  the  stream  with  a  current  meter.  During 
extreme  high  water  the  dams  at  Oak  Orchard  and  Caughdenoy 
become  entirely  submerged.  At  such  times  backwater  from  the 
Phoenix  dam  on  Oswego  Biyer  extends  to  Oneida  Lake,  pro- 
ducing a  smooth  surface  curve  the  entire  length  of  Oneida 
River. 

LOW  WATER  GATJGINGS  OF  OSWEGO  RIVER  AT  PUL- 
TON, OSWEGO  COUNTY,  N.  Y. 

The  following  table  shows  a  summary  of  measurements  to 
determine  the  flow  of  Oswego  River  for  water  power  purposes 
at  the  lower  dam  in  Fulton.  The  measurements  were  made 
and  the  results  furnished  by  O.  C.  Breed,  G.  E. 

The  water  power  at  the  dam  is  used  jointly  by  five  mills,  each 
being  entitled  to  the  flow  through  an  orifice  of  a  certain  area 
under  the  available  head.  In  order  to  ascertain  the  amount 
of  water  used  by  each,  the  water  was  allowed  to  flow  through 
openings  formed  in  thin  partitions  in  the  sides  of  the  bulkheads. 
The  discharge  through  these  openings  was  calculated  by  the 
formula  for  orifices^  using  a  coefilcient  0.62. 

Observations  of  the  head  on  the  orifices  were  taken  at  thirty- 
minute  intervals  throughout  twenty-four  hours  each  day.  A 
record  was  also  kept  of  the  elevation  of  water  surface  above 
the  crest  of  the  dam.  The  elevation  of  the  masonry  crest  of  the 
dam  is  102.00.  The  dam  is  surmounted  by  flashboards  having  a 
top  elevation  103.20.  The  water  did  not  often  flow  over  the 
flashboards.  Such  overflow,  when  it  took  place,  has  been  calcu- 
lated by  means  of  the  Francis  formula,  the  length  of  the  clear 
crest  being  521  feet.  The  mean  flow-rate  for  each  one-half  hour 
period  has  been  obtained  by  summation  of  the  discharge 
through  the  several  orifices,  and  the  flow  over  flashboards,  if 
any.  The  mean  daily  flow  in  the  table  is  the  average  of  forty- 
eight  such  separate  measurements. 
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Wheo  the  water  stood  at  an  elevation  exceeding  102.00,  a 
small  amount  of  leakage  took  place  through  joints  and  cracks 
in  flashboards.  This  occorred  bnt  for  a  few  honrs  each  day. 
The  exact  amount  of  such  leakage  is  indeterminate,  bnt  the 
average  rate,  when  distributed  through  the  entire  day,  is  so 
small  that  no  serious  error  is  introduced  in  the  table  bv 
neglecting  it. 

The  drainage  area  above  the  dam  is  4916  square  mUes,  and 
the  table  shows  a  minimum  run-off  of  one-third  second  foot  per 
square  mile  in  1900.  The  measurements  given  above  were 
checked  bv  rod  floats  through  a  600-foot  section  of  the  river 
channel  with  rock  bottom. 


OSWEGO   RIVER   ABOVE   MIXETTO,  OSWEGO  OOUXTY, 

X.  Y. 

Oswego  River  is  formed  by  the  junction  of  Oneida  and  Seneca 
Rivers  at  Three  River  Point.  It  has  extensive  natural  storage 
in  Oneida  Lake,  which  covers  an  area  of  80  square  miles,  and 
in  the  Finger  Lakes  of  Central  New  York  which  it  drains. 
Certain  of  the  tributary  lakes  serve  as  reservoirs  for  the 
water  supply  of  the  middle  division  of  Erie  Canal  and  a  portion 
of  their  outflow  is  diverted  for  this  purpose. 

a  Sandax. 
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Oswego  Birer  has  been  canalized  bj  the  eonstroction  of  dams 
affording  slack-water  narigation  on  a  part  of  the  stream. 
Hnrplas  water  at  the  State  dam  snppdies  power  to  the  nnmerons 
mills  sitoated  along  the  adjacent  banks.  Lateral  canals  and 
locks  carry  boats  around  the  dams  and  connect  with  back- 
water from  the  next  succeeding  dam  in  each  instance. 

In  establishing  a  gauging  station  it  was  impossible  to 
measure  the  entire  stream  in  a  single  channel,  since  in  order 
to  aroid  slackwater  from  dams,  it  was  necessary  to  select  a 
site  where  the  rirer  is  paralleled  by  the  canal.  A  cable  station 
was  established  September  14,  1900,  three  miles  abore  Minetto 
and  six-tenths  mile  below  the  State  dam  at  Battle  Island.  The 
cable  has  a  clear  span  of  376  feet  between  supports  on  the 
banks. 

The  stream  channel  underneath  has  a  smooth  sandstone  bed. 
The  gauge  board  was  placed  on  the  left  bank  about  one-eighth 
of  a  mile  downstream  from  the  dam.  A  weight  gauge  is  used, 
being  suspended  from  a  frame-work  projecting  over  the  water, 
lK?yond  the  low  water  margin.  The  position  of  the  weight  when 
the  gauge  reads  zero  has  been  determined  with  reference  to 
an  arbitrarily  fixed  bench  mark,  and  the  gauge  readings  are 
reduced  to  equivalent  elevations  of  water  surface  referred  to 
this  bench  mark.  Morning  and  evening  readings  are  taken, 
UHually  12  hours  apart,  by  H.  L.  Woodcock,  and  the  average  of 
the  two  readings  is  given  in  the  tables. 

The  current  meter  measurements  given  below  do  not  include 
diversion  through  Oswego  canal. 

a  BAMd  apoo  tabto  at  p  ?M,  Report  U  8.  Board  of  EnglDMra  od  Deep  Waterwi^ji,  IWOL 
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OurrmU  Meier  DteoKarge  MetuwremenU  af  O^voego  River  alt  CoJbU  Stotfon. 


DATS. 


September  15, 1900. 
Augusta?,  1901.... 

August  37, 1901 

August  38, 1901.... 
August  28, 1901  .... 

August?,  1901 

August?,  1901  ...  . 

Jttlj  13.1001 

MajrSS,  1901 

April  18, 1901 


Eleratlon 

of  water 

surface^ 

feet. 

Disotaarge, 

second- 

feet. 

88.6? 

1.677 

81.97. 

3.988 

85.07 

8.308 

85.09 

8,169 

85.09 

8.066 

85.13 

8.377 

85.14 

8.334 

86.34 

5,264 

88.85 

6,983 

93.?? 

18.453 

Hydrographer. 


R.  K 

E*  C 
KO. 
KC. 
ELC. 
E.  C. 
E.C. 
B.G. 
R.E. 
ILK. 


Horton. 
Murphy. 
Murphy. 
Murphy. 
Murphy. 
Murphy. 
Murphy. 
Murphy. 
Horton. 
Borton. 


On  April  13,  1901,  the  depth  of  water  flowing  over  the  Battle 
Island  dam,  one-eighth  mile  above  the  gauge  was  observed  for 
comparison  with  the  current  meter  measurement.  The  calcu- 
lated discharge  over  the  dam  was  17,520  second-feet,  not  includ- 
ing leakage.  The  lowest  water  on  the  stream  usually  occurs 
Sundays,  due  to  the  stopping  of  waterwheels  and  the  conse- 
quent filling  of  mill  ponds  at  Fulton,  four  miles  upstream. 

In  this  connection,  reference  may  be  made  to  the  gauging 
record  which  was  maintained  by  the  United  States  Board  of 
Engineers  on  Deep  Waterways  on  Oswego  River  at  the  Oswego 
Falls  dam,  from  November,  1898,  to  May,  1899,  inclusive. 
Description  of  this  station  may  be  found  in  Water  Supply  Paper 
of  United  States  Geological  Survey,  No.  36,  page  188.  The 
drainage  areas  tributary  to  Oswego  Biver  at  the  different  gaug- 
ing stations  are  as  follows: 

Drainage  Areae  ef  Oawego  River, 


LOCATION. 


Mouth 

High  dam  ... 
Cable  station 
Fulton 


Drainage  area*, 
■quaremllea 


6.00» 
5.009 
4.99» 

4.916 
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OSWEGO  BIVEB  AT  HIGH  DAM,  OSWEGO  OOUXTY,  X.  T. 

This  is  a  State  dam  on  Oswego  Biver,  three  miles  from  Lak^ 
Ontario,  having  its  crest  32  feet  higher  than  mean  lake  lereL 
and  affording  an  effective  head  of  abont  13  feet.  The  record  is 
kept  by  the  Oswego  Waterworks  Company,  and  has  been  fur- 
nished by  Thos.  H.  Bennett,  Superintendent.  The  distance  down 
to  the  water  surface  in  the  pond  above  the  dam  is  measured 
from  the  top  of  a  bulkhead,  having  a  known  elevation  with  refer- 
ence to  the  crest  of  the  dam.  Gauge  readings  are  taken  daOy, 
with  the  exception  of  Sundays  and  holidays. 

Owing  to  the  use  of  the  stream  for  navigation  purposes,  an 
effort  is  made  to  keep  the  water  up  to  a  certain  level  at  all 
times.  The  dam  is  of  masonry,  with  a  crest  365.5  feet  long. 
Flashboards  are  maintained  on  the  dam  during  the  greater  part 
of  the  year.  When  flashboards  are  on,  the  flow  over  the  dam 
has  been  computed  by  means  of  the  Francis  formula.  In  esti- 
mating the  flow  when  flashboards  are  removed,  a  discharge 
curve  has  been  prepared  using  coefficients  in  the  weir  formula 
derived  from  Cornell  Experiment  No.  3,"  and  taking  into  con- 
sideration the  irregularities  in  the  profile  of  the  crest.  Since 
the  record  was  started,  the  water  has  not  been  down  low  enough 
to  afford  an  opportunity  for  making  a  new  profile  of  the  dam. 
One  which  was  made  in  1896  has  been  used  in  the  calculations. 

Xo  opportunity  has  been  offered  for  directly  measuring  the 
leakage  of  the  dam.  Owing  to  the  leakage  and  possible  settle- 
ment of  the  dam  since  the  profile  used  was  obtained,  the  records 
as  calculated  probably  give  considerably  too  small  results  for 
low  water,  and  may  be  revised  upon  the  acquisition  of  new  data. 
A  headrace  at  the  left-hand  end  of  the  dam  diverts  water  to 
supply  an  electric  light  plant  and  waterworks  pumping  station. 
Eight  water  wheels  are  in  use.  A  regular  record  of  the  ran 
of  the  water  wheels  has  not  been  kept  and  the  diversion  for 
this  purpose  has  been  estimated  from  current  meter  measure- 
ments made  in  the  headrace. 

a  8m  TntDMCtloiu,  Am.  SOO.  O.  K.,  Yol.  ZUV,  Ik  fi4 


DlSOHASGE  OF  StBSAHS  :   OSWEOO  ElYEB.  41S 


Meaaurtd  Flow  in  Headrace  at  High  Dam» 

DATE. 

Working  hmA 

on  wheeU, 

feet. 

If  easared  die* 
<Moond-feet)» 

June  1%.  1900. 

18 
14 

89» 

8«Dtember  IS.  1900. ........••■..■ •• ■■.. 

m 

Three  pairs  of  wheels,  which  were  running  when  each  of  the 
above  measurements  were  made,  are  run  24  hours  per  day. 
Taking  the  average  of  the  above  measurements  and  allowing 
105  second-feet  for  the  additional  pair  of  wheels,  the  diversion 
for  water  power  has  been  taken  at  450  second-feet,  as  a  round 
figure.  The  flow  over  the  auxiliary  spillway  at  the  end  of  the 
headrace  has  been  calculated  by  the  weir  formula  using  coeflS- 
cients  derived  by  Bazin  for  a  dam  having  a  similar  cross  section. 
Some  uncertainty  attaches  to  the  record  at  High  Dam  during 
the  spring  months,  owing  to  the  carrying  away  of  the  flash- 
boards  by  high  water  at  dates  not  definitely  ascertained.  In  the 
accompanying  tables  of  monthly  and  daily  mean  fiow  no  allow- 
ance  has  been  made  for  diversion  to  the  Oswego  Canal.* 

a  Tables  of  daily  gauge  heights,  eta>  at  this  station  are  glTwi  la  Water  Supply  Paper  of  U.  0 
Oeol.  Survey,  Na  86,  p.  189. 
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Mean  Xonthiy  Rxunroff  of  (Mwgo  Rivr  at  Bigh  Dain,  Ototgo  CottfUy,  JV.  r.*>(Coiioliided). 

SBOOaD-PBKT  TWM  IQUABB  MXLB. 


MONTH. 

1897. 

1888. 

1899. 

1900. 

1901. 

January ■ •....•- 

0.98 
1.34 
1.99 
1.91 
1.68 
1.66 
0.86 
0.18 
087 
0.40 
0.89 
0.78 

0.85 
0.49 
0.97 
1.58 
1.85 
0.40 
0.15 
0.18 
0.18 
0.11 
0.88 
0.88 

0.61 
0.93 
0.99 
8.t(0 
1.58 
0.63 
0.19 
0.18 
0.18 
0.17 
0.48 
1.80 

1.07 

FnbniarY 

.87 

March. .^.... 

1.45 

April 

8.00 
1.38 
0.76 
0.48 
0.47 
0.35 
0.31 
0.36 
0.88 

8.89 

Mar 

3.00 

June ..•• 1 

1.68 

July 

.75 

August 

.89 

September 

.87 

October 

.48 

NoTember • 

.58 

December.*  •• 

1.88 

UfCHBS  ON  DRAIITAOB  ARBA. 


MONTH. 

1897. 

1898. 

1880. 

1900. 

1901. 

January  

1.13 
1.39 
3.89 
1.68 
1.78 
1.85 
0.41 
0.30 
0.80 
0.46 
0.99 
0.90 

0.98 
0.51 

t.ia 

1.70 
1.55 
0.44 
0.17 
0.14 
0.18 
0.13 
0.34 
0.86 

0.70 
0.96 
1.14 
8.18 
1.78 
0.69 
0.33 
0.15 
0.14 
0.19 
0.58 
3.U6 

1.88 

February 

.88 

Marcb 

1.67 

AprU 

8.38 
1.78 
0.85 
0.49 
0.94 
0.38 
0.34 
0.40 
0.95 

8.80 

lSy.::::^::::::;:::::;:;::::::::::::::::::::::::::::::;::::::: 

8.80 

June 

1.88 

July:  

.86 

August.. ••• ., 

.45 

September 

.41 

October.... 

.49 

Norember 

•65 

December , 

1.57 

GENESEE  BIVER  AT  ROCHESTER,  MONROE 

COUNTY,  N.  Y. 

Genesee  River  rises  in  Potter  Connty,  Pa.  It  flows  northerly, 
crossing  the  State  of  New  York,  and  entering  Lake  Ontario  at 
Charlotte.  There  is  a  total  fall  of  263  feet  within  the  city  of 
Rochester,  chiefly  divided  between  three  cascades,  with  an  aggre- 
gate  abrupt  pitch  of  205  feet,  the  remaining  fall  being  distrib- 
uted between  dams  and  rapids.  There  are  extensive  water- 
power  developments  at  each  fall.*  In  the  vicinity  of  Portage 
the  stream  flows  through  a  narrow  gorge  in  Niagara  limestone, 
where  a  total  fall  of  330  feet  occurs.  Of  this  about  266  feet  is 
in  three  abrupt  pitches.  There  is  a  descent,  including  rapids,  of 
70,  110  and  150  feet,  respectively,  at  the  three  principal  falls. 

Beginning  in  March,  1893,  a  record  has  been  kept  of  the  daily 
elevation  of  water  surface  in  the  pond  above  Johnson  and  Sey- 


a  Tenth  U.  &  Censne  Vol.  16,  pp.  460-470;  also  Report  of  N.  T.  State  Knglneer  and  Buryeyor,  1896, 
pp.  714  And  715. 
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monr  dam  in  Boohester.  This  r^^rd  has  bees  farnish»=«i  ''^ 
Mr.  E.  A.  Fi*h*-r.  Citv  En^neer.  The  final  results  ar^  not  r»-^ : 
for  paWkarion.  Th«Er  following  tables  show  a  summary  of  :_- 
monthlj  variations  in  water  level.  Th«tr  Johnson  and  Se-ym*.  :r 
dam  affords  p»ower  for  25  mills  nnder  a  h«:-ad  of  Vj  f»^r.  \\':it-r 
is  drawn  throagh  two  canals,  one  at  each  end  of  the  dam.  Th<:*>«f 
ranals  take  the  entire  flow  of  the  stream  daring  dry  months.  A 
^*tate  dam,  a  short  distance  upstream,  diverts  water  for  snpp'v 
of  Erie  f-anal.  Previons  ganging  records  for  Genesee  River  ha^  r- 
be#^n  pnbli.shf*d  in  the  reports  of  the  State  Engineer  and  >nr- 
vf-yor  of  New  York  and  of  United  States  Geological  Sorvey  as 
d«'<<f'rib#-d  Ik-1ow. 

A  gange  board  was  placed  above  the  timber  dam  of  the  Mount 
Morris  Hvdranlic  Power  Company  by  Aug.  Kibbie,  and  a  reconi 
kept  there  from  June  17  to  December  2,  ISJM).  The  ftow  over 
the  dam,  which  had  a  somewhat  irregular  crest  337  feet  in 
length,  was  computed  by  the  weir  formula,  using  a  constant 
rrH'fficient  of  3.4.  An  allowance  of  160  second-feet  was  made 
for  leakage  and  diversion  for  power  purposes.  The  results  of 
Mr.  Kibbie's  gaugings  are  to  be  found  in  Report  of  Xew  York 
Htate  Engineer  and  Surveyor,  lSf>0,  Plate  11,  Appendix  F.     • 

In  May,  1893,  a  gauge  was  reestablished  at  the  Mount  Morris 
dam  by  George  W.  Rafter.  Diagrams  showing  the  results  of 
tlH'He  gaugings  for  the  period  from  August,  1893,  to  January, 
1H05,  inclusive,  and  February,  1895,  to  November,  1896,  inclusive, 
are  to  be  found  in  the  reports  of  the  State  Engineer  and  Surveyor* 
1894,  page  33C,  and  1896,  page  644,  respectively.  During  the 
Humnier  of  1896  a  sharp  edged  weir  was  established  in  Grenesee 
River,  two  and  one-half  miles  below  the  Mount  Morris  dam. 
Kinniltaneoiift  observations  taken  at  the  weir  and  dam  were  used 
to  accurately  calibrate  the  latter  for  flows  up  to  5,000  second- 
feet.  The  Francis  formula  was  used  for  calculating  the  flow 
over  the  weir.  The  corrected  monthly  mean  flows,  September* 
1893,  to  November,  1896,  inclusive,  ace  given  in  the  Twentieth 
Annual  Report  of  United  States  Geological  Survey,  part  4, 
pages  225-227.    The  sharp  edged  weir  at  Mount  Morris  was 
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injured  by  flood  in  October,  1896,  and  has  never  been  repaired. 
The  Old  ]^Iount  Morris  dam  was  carried  away  by  high  water 
March,  1897. 


Drainaoe  Area*  Tributary  to  Oeneaee  River 


LOCATION. 


Portage  Palls. 
Moant  Morrla 
Rochester  . . . . 
Mouth , 


Square 
mllee. 


1,000 
1,070 
2.865 
2.446 


Unusual  floods  have  occurred  on  Genesee  river  in  1815,  1835, 
1857, 1865  and  1896.*  The  following  are  the  calculated  maximum 
rates  of  discharge: 


LOCATION. 


Roehenter  .. 
Rochester  ... 
Mount  Morris 


Date. 

Seco&d-feet. 

Second-feet, 
per  square  mile. 

March  19, 1S65 

40,000 
27,000 
42.UU0 

17.0 

Junel,  1889 

May  Si  1894 

11.4 
39.2 

The  lesser  intensity  of  floods  at  Rochester  is  attributed 
largely  to  surface  storage  due  to  flooding  of  extensive  inter- 
vening flat  lands  bordering  the  river. 


MontJUy  Topographical  Elevation  of  the  Oeneeee  River  at  the  Johtuon  and  Seymour  Dam, 

Roohesterf  N.  Y. 

NOTX  —The  elevation  "Of  the  crest  of  the  Johnsoh  and  Seymour  dam  Is  241.91. 


MONTH. 

1893. 
Maximum 
elevation. 

1894. 
Maximum 
elevation. 

1896. 
Maximum 
elevation. 

1896. 
Maximum 
elevation. 

1897. 
Maximum 
elevation. 

1898. 
Maximum 
elevation. 

1899. 
Maximum 
eleraClon. 

January 

Pebruary •.. 

944.86 
244.98 
247.04 
246.08 
248.84 
245.20 
242.17 
242.18 
245.18 
248.52 
248.16 
242.85 

248.88 

242.81 

245.24 

246.26 

242.43 

242.28 

241.99 

241.77^ 

241. 71* 

239.88* 

242.57 

245.29 

248.56 

244.58 

246.96 

249.47t 

242.49 

248.12 

242.18 

242.80 

240. 78* 

245.55 

242.92 

244.18 

244.06 

242.91 

246.18 

244.20 

248.86 

J42.22 

242.71 

242.50 

240.40* 

240. 2i* 

242.71 

848.75 

245.44 
246.15 
245.58 
245.25 
243.85 

243.27 
243.58 
241.99 
248.60 
246.55 
245.85 

245.85 
244.15 

March 

•      246.41 
244.65 
2«5.78 
241. 68* 
240.88* 
214  40* 
248.68 
243.48 
248.65 
346.86 

246.41 

245.17 

April  ,. 

244.92 

May 

V4S.09 

June 

242.11 

July 

241.10* 

AUffUSt ............ 

2)9.40* 

Seprember 

October 

24U.2I* 
240.38* 

NoTCmber 

December... 

242.. S<f 
243.75 

Year 

248.84 

246.26 

249.47 

246.18 

246.15 

242.71 

a  Described  In  Report  N.  Y.  State  Engineer  and  Surveyor,  1696,  VP,  I89-444. 
•  EleTatloa  of  water  below  crest  of  dam. 
t  HIghwatar  of  April  1, 1896. 
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QfOU 


MOXTH. 


Janoarj.... 
Kebniarj... 

Itarcb 

A|/rU 

M*y 

Juiml 

July 

AuguU 

Srptember. 
October  . . . . 
November. 
December.. 


Tear 


l»9l. 

Mlalmaia  ]  Mtetmnm 


341.93 

241.95 

341.76* 

23<^.96* 

^39.28* 

239. le* 

341.08* 

340.50*, 

341.43* 

343.36 


843.21 

342.13 

242.54 

342.66 

343.34 

3tt.06 

340.34* 

239.85* 

3S9.2( 

340.88* 

343.16 

340.89 


341 

360.81*1 
3U.68 
342.34 
341 
388.22* 
.18* 
.liJ* 

g.a2* 
.01 


239.11* 


239.13* 


241  .m 

242.38 

242.44 

342.49 

241. 5U* 

341.66* 

239.6* 

2S9.36* 

2S9.0ti* 

34u.a5* 

240.91* 
2S9.06* 


U8?. 


I.01* 


288.08* 


261.15*, 

241.42* 

242.29 

212.67 

2U.15 


242.12 
24^.3^ 
242.  S7 
241 


238.13* 
238.95* 
2«.85* 
2J8.8S* 
241.38* 


241.15* 
240.1>* 
240 


2123 
31.  E 
3*.  ^ 

2»  v!* 
23S  -S* 
»s»* 


2*1.45 


2tM.f 
316.61* 


2I8.6]* 


MorMUy    Topographical  EUrvatUm 


of  the  Otnemo  BitH 
Boehester,  N.  T, 


ai  CM 


MONTH. 

1883. 

Mean 

elevatton. 

1894. 

Mean 

eleraUon. 

1895. 

Mean 

ateTatlon. 

1896. 

Mean 

•toradon. 

1887. 

Mean 

etevatkn. 

Mean 

4 

Januarjr 

34S.15 

242.97 

244.22 

344.12 

245.50 

343.05 

341.33* 

341. sy* 

341.86* 

341.85* 

343.61 

343.23 

342.85 

241.42* 

24.3.66 

243.59 

242.23 

241.78* 

340.28* 

340.80* 

239.43* 

239.23* 

240.83* 

241.53* 

243.80 

343.12 

343.70 

344.59 

242.09 

212.14 

341.94 

24<l.69* 

389.51* 

343.59 

243.06 

343.16 

313.84 

343.5U 

344.08 

34.S.12 

243.68 

241.28* 

241.50* 

239.64* 

339.38* 

239.32* 

240.69* 

243.18 

242.92 
34S.S7 

343.81 

343.09 

242.B3 

20.16 

240.70* 

242.20 

241  .oe* 

241.71* 

243.87 

242.68 

243.38 

February. 

•  •     *  ■  •  ■  ■ 

243.54 

243.27 

213.15 

240.80* 

2:<S.95* 

239.67* 

242.12 

241.81 

342.09 

344.44 

243.49 

March..... 

April 

243.41 
2U.34 

May 

2a.M 

June.. 

240.93* 

July 

240.08* 

August 

Bepteinber 

October 

289. lO- 
289-S* 
239.51* 

Mo  vem  ber. ........ 

241.4V* 

Poccmbcr 

243.31 

Year. 

341.96 

343.8S 

241.88* 

343.24 

241.94* 

2tt.65 

1I1.47* 

ST.  LAWRENCE  DRAINAGE  BASIN. 

St.  Lawrence  River  receives  the  drainage  from  a  number  of 
important  watersheds  in  northern  New  York.  Its  streams  have 
their  headwaters  in  the  northwestern  slope  of  the  Adirondacks, 
where  numerous  lakes  and  ponds  conserve  a  large  portion  of 
the  naturally  heavy  precipitation. 

There  are  five  main  streams,  Oswegatchie,  Orasse,  Raquette, 
Salmon  and  Chateaugay  rivers,  which  flow  in  a  northwesterlj 
direction  in  courses  more  or  less  parallel.  Important  water- 
falls occur  in  several  of  these  streams  near  the  points  wher^ 

*  Eleratlon  of  water  below  ercat  of  dam. 


DiscHAsoB  OF  Stbbams:  St.  Lawbskob  Drainage  Basin.    431 

they  emerge  from  the  Adirondacks,  and  fall  over  ledges  of 
gneiss,  sandstone  and  granite  onto  the  drift  filled  plains  below. 

Oswegatchie  and  Baquette  Rivers  are  described  in  connection 
with  gaugings  on  these  streams.  Grasse  Biver  drains  a  long, 
narrow  watershed  lying  intermediate  between  Oswegatchie  and 
Raquette  Rivers.  The  channel  of  Grasse  River  is  parallel  to 
St.  Lawrence  River  throughout  the  lower  18  miles  of  its  course. 
For  several  miles  of  this  distance  it  is  separated  from  the  St. 
Lawrence  by  a  neck  of  land  not  exceeding  four  miles  in  width. 
Within  this  distance  occurs  the  Long  Sault  rapids  of  St. 
LawTence  River,  comprising  a  fall  of  45  to  50  feet.  This  fact 
has  been  taken  advantage  of  for  the  construction  of  a  great 
hydraulic  power  plant  by  the  St.  Lawrence  Power  Company. 
A  canal  3^  miles  in  length  has  been  cut  across  the  divide 
opposite  Massena  by  which  water  is  diverted  from  near  the 
head  of  Long  Sault  Rapids  to  a  power  plant  situated  on  the 
bank  of  Grasse  River.  Thirty-five  thousand  horse  power  is 
developed,  under  a  head  of  42  feet.  The  spent  water  is  turned 
into  Grasse  River,  which  is  used  as  a  tail-race.* 

Owing  to  its  lack  of  storage,  water  power  on  Grasse  River  is 
of  less  importance  than  on  its  neighboring  streams,  Oswegatchie 
and  Raquette  Rivers.  At  Chase  Mills  a  power  exists,  giving  a 
fall  of  8  feet,  which,  it  is  stated,  could  be  increased  to  30  feet 
by  the  construction  of  a  suitable  dam  which  would  back  water 
to  the  head  of  Chamberlain  Rapids  some  distance  upstream. 
Below  Russell  an  undeveloped  power  exists,  where,  it  is  stated, 
a  fall  of  25  feet  could  be  obtained. 

Grasse  River  has  a  drainage  area  above  Canton  of  113  square 
miles,  and  of  637  square  miles  above  its  mouth.  The  stated 
high  water  marks  at  Chase  Mills  indicate  a  maximum  discharge 
of  4,700  second-feet  in  the  spring  of  1897.  The  drainage  areas 
of  other  streams  tributary  to  St.  Lawrence  River  are  given 
below: 

a  Fall  desorfptloiis  are  given  In  Engineering  Newi  Feb.  31, 1901,  pp.  180-182,  and  In  a  pamphlet 
«*Tlie  Sc  LawreoM  Power  Ckunpany  oC  Mawene,  New  York,*'  laiued  by  the  company. 


422 


Report  of  State  Engfinbeb. 


STREAM. 


Wegt  branch  St.  Regrls  River  above  Junction  of  branches 

Eaut  branch  St.  Reglf  Hlver  above  Junction  of  branches 

St.  Keg\B  River  below  Junction  of  two  branches 

Deer  River  above  Junction  with  St.  Regis  River 

St.  Regis Rlv«*r  above  mouth •••. 

Little  Salmon  River  above  Junction  with  Salmon  River 

Salmon  River  above  Malone 

Salmon  River  above  Little  Salmon  River I 

Salmon  River  below  Junction  with  Little  Salmon  River 

Salmon  River  above  month 

Trout  River  above  New  York  State  line 

Chateaugay  River  above  New  York  State  line 


Sonare. 

miles. 


0? 
21X 
910 
101 

in 

STS 
4» 

«» 

ia» 

19» 


PHnoipal  Developed  Water  Powers  on  Qraaae  River. 


No. 

No. 

of 

ot 

mills 

dam. 

at 

dam. 

1 

8 

'i 

3 

8 

4 

5 

6 

7 

8 

9 

10 

3 

LOCATION. 


Kassena 

Lewisvllle  .... 
Cham)  Hills  . . . 

Madrid 

Buclcs  Bridge. 

Horley 

Canton 

Canton 

Pyrites 

Russell 


Head  ih  Fbbt. 


m 

o 


8 
9 
8 
9 
9 
8 
12 


S 


10 


5 
8 
5 
8 
3 
6 


< 


8 
7 
8 

7 

8« 

6 

9 


65 
8 


^£ 

a 

9 


8 
6 
2 
57 
50 
8 


8 


Water  power  on  Little  River. 


Use  made  of  power. 


Grfst  and  planing  mills. 

Orlsc  and  naw  mills. 

Custom  saw  mill. 

Clothing,  feed  and  saw  mills. 

Saw  mill. 

Woodworking  and  feed  mtlla. 

Grist,  saw  mills,  foundries,  etc 

Saw  mill. 

Sulphite  pulp  mill. 

Woodworking  and  grist  mllla. 


1 

1 
1 
1 
1 

Little  River 

t 

12 
14 

14 
12 

"■"s* 

Saw  mill. 

2 

Little  River 

Wixtdworklng  and  grist  mills. 

3 

Little  River 

QrlHt  mill. 

4 

Little  River 

OSWEGATCHIE  RIVER. 

This  stream  has  its  source  in  a  region  of  lakes  and  timbered 
swamps  in  southern  St.  Lawrence  county.  The  largest  of  the 
lakes  is  Cranberry  Lake,  which  affords  valuable  storage  to  water 
power  us^rs  on  its  outlet,  East  branch  Oswegatchie  River.  The 
east  and  west  branches  flow  in  a  general  direction  north- 
westerly. The  two  branches  join  near  Talcville.  From  Gouver- 
neur  to  Oxbow  the  river  flows  southwest.  It  then  turns 
abruptly  to  the  northeast.  At  Galilee  it  is  joined  by  the  outlet 
of  Black  Lake,  and  Anally  enters  St.  Lawrence  River  at  Ogdens* 
burg. 
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Drain<xge  Arta  of  Otwegatehie  Rttter, 


LOCATION. 


Bqoar* 
miles. 


East  branch  Otwegatchle  River  above  mouth 

West  branch  0«wegatchle  River  above  moui  h 

Oswegatchle  River  below  Junction  of  two  branches. 

Oswegatchle  River  above  Cloaverneur 

Oswegatchle  River  above  Galilee 

Indian  River  above  Philadelphia. 

Black  lake  watershed  above  Galilee 

Oswegatchle  Rfver  below  Black  Lake  Junction 

Oswegatchle  River  above  Ogdensburg 


dS8 

630 

73? 

1.083 

216 

544 

1,577 

l,6a» 


Cranberry  Lake  has  a  water  surface  area  of  12.8  square  miles. 
Storage  is  developed  by  a  federation  of  the  water  power  users 
below.  Black  Lake,  having  a  water  surface  area  of  17.2  square 
miles,  aids  to  regulate  the  flow  at  Ogdensburg.  Opportunity 
for  storage  are  presented  on  Indian  River  by  Indian  and  Bona- 
parte Lakes.  Storage  is  maintained  on  Lake  Bonaparte  as  a 
private  enterprise,  water  power  users  below  paying  for  the 'use 
of  the  water  during  the  dry  season. 

The  first  water  power  on  the  stream  is  at  Ogdensburg.  The 
dam  is  of  timber,  originally  constructed  in  171)6.  With  the  excej)- 
tion  of  the  Ogdensburg  city  pumping  station  on  the  right  bank, 
power  is  transmitted  to  the  mill  through  an  open  hydraulic  canal. 
The  power  is  partitioned  into  101  privileges,  of  which  26  are 
termed  first-class  and  75  second-class.  Of  these,  62  are  in  use, 
this  number  including  all  the  first-class  privileges.  In  1872,  the 
Supreme  Court  was  called  upon  to  define  the  rights  of  the 
several  claimants.  A  system  of  weirs  with  movable  crests  was 
established.  One  being  placed  at  the  entrance  to  each  p(»n- 
stock.  Over  these  weirs  the  water  must  pass  in  order  to  reach 
the  turbines.  The  h(»ad  is  never  allowed  to  go  below  8  f<*et. 
During  low-water,  excessive  draught  is  prevented  by  raising  the 
weirs.  The  crests  of  the  weirs  for  second-class  privileges  are 
kept  1.5  feet  above  those  for  first-class.  A  standard  form  of 
weir  is  used  for  all  privileges,  the  weirs  having  a  crest  length  of 
4  feet. 

One  first-class  privilege  is  accepted  as  being  32  second-feet 
under  the  existing  head,  or  29  horse-power  theoretical,  under 
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the  minimum  head  of  8  feet.  The  total  power  provided  for  is 
754  theoretical  horse-power.  This  would  require  a  minimum 
flow  of  the  stream  of  928  second-feet. 

The  maximum  reported  high-water  of  Oswegatchie  River  at 
Ogdensburg  dam,  produced  a  depth  of  5.5  feet  on  the  crest  of  the 
dam,  corresponding  to  an  estimated  discharge  of  15,500  second- 
feet  or  9.6  second-feet  per  square  mile. 

,  At  Heuvelton,  above  Black  Lake  inlet,  the  estimated  discharge 
from  the  reported  high-water  marks  is  9,019  second-feet  or  9.7 
second-feet  per  square  mile. 

A  current  meter  measurement  of  the  low-water  flow  of  Oswe- 
gatchie River  at  Eel  Weir  Bridge,  6  miles  above  Ogdensburg 
was  made  September  25,  1900;  the  discharge  was  found  to  be 
614  second-feet,  or  0.4  second-feet  per  square  mile.  At  Heuvel- 
ton the  measured  discharge  on  September  26,  1900,  was  804 
second-feet  or  0.8  second-feet  per  square  mile  from  the  tributary 
drainage  area  of  1,027  square  miles. 

The  discharge  of  Indian  River  at  Town  Line  Bridge,  above 
Philadelphia,  was  28.5  second-feet  on  September  28,  1900.  On 
East  branch  Oswegatchie  River,  above  Oswegatchie,  are  three 
undeveloped  powers,  capable  of  affording  falls  of  60,  20,  and 
20  foot  respectively,  by  the  construction  of  low  diverting  dams 
on  their  crests. 

Six  miles  above  Harrisville,  on  Middle  Branch  Oswegatchie 
River,  occurs  a  series  of  seven  or  eight  falls,  including  Jerden 
and  Kilburn  Falls.  Among  these  is  Sluice  Falls,  where  the 
stream  goes  around  an  abrupt  headland  in  a  narrow  channel, 
having  a  nearly  precipitous  descent  of  about  100  feet. 

At  Rensselaer  Falls,  Oswegatchie  and  Grasse  Rivers  are  sep- 
arated by  a  low  lying  swampy  plain,  draining  in  both  directions 
through  a  so-called  "natural  canal.'* 

^fost  of  the  powers  of  the  Lower  Oswegatchie  watershed  have 
boon  dovelopod  by  the  construction  of  timber  dams  on  the  crests 
of  natural  rifts,  and  there  is  very  little  opportunity  for  increas- 
ing the  power  except  by  centralizing  the  plants  in  single  stations 
and  installing  more  modern  and  highly  efficient  turbines. 


e  County.  N.  Y. 
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At  GonverDenr  a  natural  fall  of  3  feet  over  rocks  has  beeo 
increased  to  8  feet  by  the  constmction  of  a  dam.  The  millB  are 
distributed  in  a  row  across  the  stream  channel;  each  apparently 
being  intended  by  the  original  partitioner  to  have  the  use  of  so 
mach  water  as  flowed  over  the  section  of  the  stream  channel  he 
occupies.  Above  Goaverneur  the  power  is  chiefly  utilized  for 
the  pulverizatioD  of  talc  in  the  production  of  mineral  fibre." 

At  Theresa,  on  Indian  River,  power  is  developed  under  a  head 
of  20  feet,  capable  of  increase  to  35  feet;  similarly,  at  Philadel- 
phia, on  the  same  stream,  the  existing  head  of  27.5  feet  is 
capable  of  increase  to  40  feet. 
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RAQUETTE  RIVER. 
Raquette  River  drains  a  long,  narrow  watershed  extending 
from  northern  Hamilton  county  to  St.  Lawrence  River.  Above 
Piercefleld  the  drainage  basin  broadens  out,  inclnding  a  region 
interspersed  with  lakes  and  ponda  and  aflording  ample  opportu- 
nities for  storage  development,'  as  shown  by  the  following  list 
of  lakes: 


rbSi,ik^,i, 


T.  BUM  UoteuiB 


R^^urt^n  AVamyof  UppaBodKHiandKwiiMtlartTa: 
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Bine  Moontoln  Lake  a 

Raquette  Lake 

Forked  Lake. 

Long  Lake 

Liuie  Topper  Lake ... 


The  upper  plateau  of  Raquette  River  watershed  is  compara- 
tively flat.  Where  the  outflowing  stream  reaches  the  outcrop 
of  granitic  gneiss,  forming  the  northwestern  boundary  line  of 
the  Adirondack  region,  it  wears  its  way  downward  very  slowly. 
From  above  Colton  Falls  to  Hannawa  Falls,  a  distance  of  5 
miles,  a  total  fall  of  385  feet  occurs.  With  the  exception  of  an 
old  mill  at  its  head,  the  upper  portion  of  this  fall  is  undeveloped. 

Much  of  the  fall  occurs  in  passing  a  deep,  narrow  gorge  mostly 
in  Potsdam  sandstone,  affording  both  excellent  sites  and  mate- 
rials for  dams.  The  most  rapid  descent  is  at  Colton,  where  a 
fall  of  100  feet  occurs  in  a  series  of  short  cascades. 

Going  upstream,  there  are  additional  opiK>rtunities  for  power 
development  at  Higley  Falls,  South  Colton  Falls,  and  at  Rain- 
bow, Gaintwist,  Leonard,  Starks,  Carry  and  Raquette  Falls. 
These  latter  are  in  the  heart  of  the  timbered  region  of  the  Adi- 
rondacks  and,  lacking  railroad  facilities,  are  of  little  present 
importance.  At  Piercefield  Falls,  where  the  stream  is  crossed 
by  the  Adirondack  Division  of  the  N.  T.  C.  and  H.  R.  R.  R.,  is  an 
important  power  development  in  connection  with  luoiber 
industries. 

Drainage  Area»  </  JtatueMe  BifMr» 


LOCATION. 


AboTe  Plercefleld 

Abore  Hannawa  Kails. , 
Abore  MasMQa  Springs 
Abore  mouth 


i.ias 


In  connection  with  the  development  of  water  power  at  the 
lower  descent  of  84  feet  at  Hannawa  Falls,  a  gauging  record  has 
been  established  to  determine  the  total  flow  of  the  stream  past 


a  iDClndlng  Eagle  and  Utowana  Lakes. 


a.  43.— Raquetle  River.    Upper  Fallt  at  Coltou,  3L  LavreDce  CoUDty,  N.  T. 
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the  dam  and  power  plant.  The  dam  is  constructed  of  Potsdam 
r(*d  sandstone,  with  an  ogee  shaped  cross  section.  The  length 
of  the  crest  of  the  overflow  is  234.5  feet.  Water  is  carried  along 
the  top  of  the  bluff  at  the  right  of  the  dam  through  an  open 
<»arth  canal  2,700  feet  in  length.  The  power  canal  terminates  in 
a  forebay  from  which  the  water  is  conducted  to  the  turbines  in 
the  power  house,  at  the  foot  of  the  cliff,  through  6-foot  steel 
penstocks.  The  turbines  are  a  specially  built  wheel  of  the  Sam- 
son type,  constructed  by  James  Leffel  and  Company  of  Spring- 
field,  Ohio;  two  runners  being  placed  horizontally  on  the  same 
shaft.  The  records  kept  for  determining  the  volume  of  flow 
include,  depth  flowing  over  spillway,  the  discharge  through 
waste  gates,  and  the  water  used  to  drive  the  turbines. 

The  pond  formed  by  the  dam  affords  a  storage  surface  of 
about  200  acres." 

A  current  meter  measurement  was  made  at  Potsdam,  N.  Y., 
by  Wallace  C.  Johnston  on  August  28,  1898,  which  probably 
showed  the  extreme  low-water  flow  for  that  year,  which  was  755 
second-feet. 

A  current  meter  measurement  at  Massena  Springs  Highway 
bridge  October  2-3, 1900,  showed  the  low  water  flow  of  Raquette 
River  at  that  time  to  be  934  second-feet,  or  0.78  second-foot  per 
square  mile. 

Water  power  is  being  developed  on  Lower  Raquette  River  at 
Norfolk,  by  carrying  water  around  existing  dams  over  a  long 
rapid,  so  as  to  obtain  a  total  fall  of  32  feet.  The  power  obtained 
will  be  used  in  the  manufacture  of  paper.  At  Norwood  a  power 
exists  where  8  foot  head  is  now  obtained,  which  could  be  re-de- 
veloped so  as  to  afford  a  total  fall  of  25  feet  with  extensive  pond 
storage. 

LAKE    GHAMPLAIN   OUTLET   AT   FORT  MONTGOMERY, 

CLINTON  COUNTY,  N.  Y. 

Lake  Champlain  drains  an  area  of  7,750  square  miles,  of  which 
the  major  portion  lies  in  the  State  of  New  York.  The  center 
line  of  the  lake  forms  the  boundary  between  New  York  and  Ver- 
mont. The  foot  of  the  lake  is  situated  at  Rouse's  Point,  near 
the  Canadian  boundary  line.  Richelieu  River,  the  outlet  of  the 
lake,  is  75  miles  in  length.    It  flows  northerly  across  the  Prov* 

a  TbU  plant  Is  dfwcrlbed  in  Engineering  Record,  Dea  1, 1901,  pp.  54ft-540. 


*  ^^  ^  ^fcA^H^pj^^fc*        ^^V       ^*  ■»-' 


a  '■AifT  •srrfa-*  ar«A  rA  4S7  «»i^ 
•  f?t«a  tie  iicurtireast  •!': 
pr-i>/.::A-  trfLTt^rj  «tr*a=»  :!:>*•▼  Yorx  ar^  «>  i^aij,  satlz-i.  :  ii : 
A-ssatM-e  rfrera-  A  rE^i&rd  of  rbe  eieTati-c--  of  laie  •xrlii'e  *: 
Boisie  ff  Pohxt  l:as  teem  kep^  by  tbe  U.  S.  Cott*  of  Ez^^Zi^-r-rs.  i ' 

In  l*'^^  t!>e  toikstrmcxiom  of  tbe  da=i  azfd  p^vwer  jlizt  i" 
ClArr/r/j  vas  be^n  for  tl-&  Roral  TH^^rTi-t  Conp^rj  of  Mi- 
t?*al.*  TL*r  dam  is  of  eoixrete  icaaoitrx,  streisgtbe»ed  witi  :~- 
f^^d^  beiit  iron  bartw  It  baa  an  o^ee  cross  se^^iioiL  a  verr:  cl 
Qpstream  faee,  and  a  crest  6  feet  wide,  slop-ir^  dovaward  fr  =: 
tbe  lip  to  tbe  npstream  ed?e  2  incbes  ptr  foot-  Tbe  bei^rr  ci 
the  dam  from  apron  to  crest  is  IS  feet,  and  it  affords  a  fall  of 
28  feet  at  tbe  power-boose.  A  calibration  cnrpe  of  Rich-el:^- 
Birer  was  calculated  hv  tte  United  States  Board  of  Enrireerj 
on  Deep  Waterwajs,  by  comparing  tbe  computed  discbarge  over 
this  dam  witb  tbe  corresponding  stage  of  Lake  Cbamplain  it 
Fort  Montgomery,  taking  into  consideration  tbe  slope  of  Bici:«- 
lieo  Birer  in  tbe  interrening  distance  of  35  miles  from  Boose's 
Point  to  Cbambly.  From  tbis  cnnre  tbe  discbarge  in  second- 
feet,  corresponding  to  tbe  observed  stages  of  Lake  Champlain 
at  Fort  Montgomery,  bas  been  dedoced*^ 


DiscuABGii:  OF  Stbeahb  :  Richelieq  Kiysk. 

Xtm  Dally  Ditdmrm  <•  Statrnd-fiM  of  BlBktUai  Blrttr  at  ChmiMt,  P.  Q. 
[Dralnicfl  arui  7,'iM>  •qwra  mllM.] 


4S0  Rkpokt  or  State  EsoutBER. 

Mean  Dailw  DltAnrvt  M  atnut-Mtf^U*'^'*'  Btmr  at  CkamMr,  F.  ff.— (OOMtad^ . 


[Dnlnac8  >»■,  i,;sO  ■qnu*  rallea.] 
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MOHAWK  BIVEB  GAUGIXG& 

Despite  its  importance  as  a  source  of  power  and  as  an  arenxit^ 
of  commerce,  rery  little  was  known  as  to  the  water-vieldini: 
capacity  of  Mohawk  River,  prior  to  the  inTestigationa  of  iLc 


Oauglng  Station  at  Gtlbert'B  Dam.  Little  FallB.  Herkimer 
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United  States  Board  of  Engineers  on  Deep  Waterways.  The 
results  of  gaugings  of  the  discharge  of  the  stream  over  dams 
at  Ridge  Mills,  Little  Falls,  Rocky  Rift,  Rexford  Flats,  and 
Dunsbach  Ferry,  are  given  below.  Gauging  records  have  also 
been  maintained  at  a  current  meter  station  near  Schenectady, 
and  for  the  determination  of  the  discharge  by  the  slope  formula 
at  a  number  of  points.  At  present  there  are  available  simul- 
taneous records  for  the  high  water  period  of  1901  on  the  lower 
Mohawk,  obtained  by  three  distinct  methods;  the  weir  formula, 
the  current  meter,  and  the  slope  formula. 

The  regimen  of  the  Mohawk  River  during  the  navigation  sea- 
son is  undoubtedly  modified  to  a  large  extent  by  the  influence 
of  the  Erie  Canal,  by  which  the  river  is  paralleled  from  Rome 
to  Cohoes,  a  distance  of  110  miles.  The  water  supply  of  the 
Erie  Canal,  east  of  the  summit  level  at  Rome  is,  with  a  single 
exception,  derived  from  Mohawk  River  and  its  trubutaries.  At 
Rome,  water  enters  the  watershed  which  has  been  brought  from 
adjacent  drainage  areas  feeding  the  western  end  of  the  summit 
level.  In  addition,  water  from  Black  River  watershed  is 
brought  in  through  Black  River  Canal. 

New  York  l^aie  Dama  and  Oanal  Fbeden  in  Mohawk  FaOey. 


STREAM. 


Mohawk  River.. 
Mohawk  Klver.. 
Orldkany  Creek. 
Mohawk  Rlrer.. 
Mohawk  River.. 
Schoharie  Creek 
Mohawk  River.. 


Location. 


Delta,  six  miles  above  Rome,  Oneida  connty,  N.  Y. 

Rome,  Onetda  county,  N.  y. 

Orlskany,  Oneida  county,  N.  Y. 

Little  Falls,  Herkimer  county,  N.  Y. 

Five  Mile  or  Rocky  Rift  Dam,  Herkimer  county,  N  Y. 

Fort  Hunter,  Montgomery  county.  N.  Y. 

Rexford  Flats,  Saratoga  county,  N.  Y. 


=F^ 


tj 


A  large  diversion  from  the  watersheds  of  these  feeders  is 
in  some  measure  counterbalanced  by  return  water  to  the  main 
stream  channel  from  seepage  through  canal  and  feeder  banks 
and  flow  over  waste-weirs. 

The  complex  character  of  the  run-off  of  the  Upper  Mohawk 
River  is  shown  by  the  following  current  meter  measurements 
which  were  made  on  August  18,  1901,  at  a  time  when  no  canal 


4>SA^  liE^jKT  ij¥  Staie  £s&: 


boats  vere  I:<&&^:I.^.  so  tLai  xhe  level  of  v&t«r  a  emiA  aas 


Flow  in  Mob^wk  Kitct  at  bridge,  oatr  nije 

l*eIow  f^reder 145-f  fiw<*»f- f : 


Total  f  ow  of  MoLawk  Blxer  at  r*e2TJi 1>*4.<»  »«^-xji-:— : 


Flow  in  Black  R:t«*  Canal  below  I^elta llv.l  *e<s«»o-fr 

D:T€T*Ion  frc»ni  Mobawk  as  al«OTe ^.Sfieo^zjd-f: 


LKT^rT^ion  into  HoLawk  Valk-j  tLrongi 
Black  Eirer  C^iial  al«c«T€-  E^elta €1.3  ne^r-ad  f - 


TLis  does  not  t^ke  into  c<vii«id«-raT:on  dir^i^r-n  <^r  i^efLrz. 
wat€-rB  frc»m  Lansingkil]  wL::h  j«arall-rls  Black  KiT*T  C^.:.-" 
abore  ^^^la- 

ATiztist  3L  IC^*-.*.  ibe  dirersion  to  Erie  CaBal  at  Bircne  fr-*i-r 
^-is  foimd  bT  cTsnvnt  meter  m^Asnrement  to  be  15(»  »«oiid-f  t-r : 
Tie  f  ow  in  tbe  streaTn  cb^nnel  l-elow  ibe  dan  on  ibe  «a.r.- 
dite  was  ^  s^x«i:d  fr^t-  Total  f  ow  at  Eonie  ISS  ««^>nd-frr* 
SliL^ilar  :i.ea«T:rrTi:ents  Augnst  IS,  li«"l  sbow€d  tie  diT«T^-:-r  t: 
tbtr  carnal  at  Rone  f*-eder  to  l«e  14t»  Sie<N>i>d-feei.  tbe  e«Ti:r-L'-: 
wa«te  over  ibe  j^:a:e  data  was  C^*  se^^^nd-feet,  tbe  total  f  ow  i: 
RMie  t«ring  ISl  se(N:»i.d-feet- 

M►-a^::rer:-I.:^  of  :be  f  ow  in  Foresrj^on  feeder  of  B^ac^  B-T-.r 
<_'ai^:  w-re  cade  in  cc^nnection  w:tb  tbe  Barc^  CanaJ  Suttt^ 
in  1  ■♦•••.• 

Tir  i^:»IiLz:n  in  I  be  followirg  table,  sbowin^  flow  is  canai  i&>-': 
cf  f^^^er,  rej«res^nts  tbe  irfow  from  Black  RiT^er  watershed  to 
3l  •bi.^k  E*T*-r  waT^rsbt:^  on  tbe  da^es  named. 


y'"^*mi>rr'.  ..^ ,  Kr  BF  .S*  S    ■  I. 
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The  gauging  records  at  Eexford  Flats  and  at  Little  Falls 
indicate  that  the  yield  of  the  watershed  in  second-feet  per 
square  mile,  and  frequently,  also,  the  actual  flow  in  second-feet, 
is  considerably  less  during  the  navigation  Reason  at  the  former 
than  at  the  latter  station.  The  drainage  area  above  Rexford 
Flats  is  3,385  square  miles,  or  2.6  times  that  at  Little  Falls, 
which  is  1,306  square  miles.  The  diminished  water-yielding 
capacity  of  the  lower  Mohawk  basin  may  be  attributed  in  part 
to  the  low  water  of  Schoharie  Creek.  The  drainage  area  of 
Schoharie  Creek  is  947  square  miles.  Weir  measurements  at 
Schoharie  Falls  show  that  the  flow  sometimes  falls  below  50 
second-feet.  During  practically  the  entire  summer  no  water 
flows  over  the  crest  of  the  State  dam  at  Fort  Hunter.  The 
major  portion  of  the  flow  is  diverted  to  the  Erie  Canal  feeder 
and  the  remainder  leaks  through  the  dam.  During  the  summer 
of  1900,  from  June  to  October,  inclusive,  the  direct  inflow  to 
the  Mohawk  from  this  tributary  did  not,  with  the  exception  of 
a  few  days,  exceed  45  second-feet  or  0.05  second-feet  per  square 
mile. 

MOHAWK  FJVER  AT  RIDGE  MILLS,  ONEIDA  COUNTY, 

N.  Y. 

Mohawk  River  rises  in  Lewis  County  and  flows  southerly  from 
Oneida  County  to  Rome  where  it  turns  to  the  east  and  finally 
empties  into  Hudson  River  at  Cohoes.  It  is  shown  through 
the  greater  portion  of  its  length  on: the  Oneida,  Oriskany,  Utica, 
Little  Falls,  Canajoharie,  Fonda,  Amsterdam,  Schenectady,  and 
Cohoes  topographic  sheets  of  the  United  States  Qeological 
Survey. 

The  greatest  fall  occurs  at  the  mouth  of  the  stream  at  Cohoes, 
where  there  is  a  descent  of  105  feet  over  Hudson  River  shale; 
extensive  water  power  development  being  carried  out  through 
the  construction  of  a  long  headrace  from  which  the  water  is 
drawn  off  into  lateral  canals,  utilizing  the  total  fall  in  five 
different  levels.  From  Cohoes  to  Little  Falls,  the  stream  valley 
is  broad,  with  moderate  side  slopes  and  the  course  of  the  stream 
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Mean  DaOy  Ftow  in  Seoond- Jtol  of  Xoh/amh  Mtfer  at  Bldge  MiiU,  N,  F. 

[Drminage  areA,  168  iqiwra  mil«tL] 
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of  dam. 


A  measarement  of  the  leakage  of  the  dam  was  made  in  the 
stream  channel  below,  Angost  23, 1900,  when  no  water  was  flow- 
ing oTer  the  crest.  The  leakage  was  fonnd  to  be  20  second-feet, 
and  an  allowance  for  this  amonnt  has  been  made  in  estimating 
the  daily  flow.  A  rough  current  meter  measurement  of  the  di»- 
r-harge  at  the  bridge  crossing  the  pond  above  the  dam,  April  22, 
1900,  showed  the  inflow  to  the  pond  to  be  1,385  second-feet. 
August  31, 1900,  the  total  flow  of  the  stream  at  Riverside  Park, 
one  mile  below  the  dam,  was  found  to  be  188  second-feet. 

The  gauging  record  at  Ridge  Mills  does  not  include  any  allow- 
ance for  diversion  to  Black  River  Canal  at  Delta  feeder,  four 
miles  upstream,  nor  for  return  water  from  seepage  and  waste 
weirs.  Water  for  the  municipal  supply  of  Rome  is  taken  from 
Mohawk  River  at  Ridge  Mills,  the  amount  of  diversion  averag- 
ing 2,500,000  gallons  per  day,  equivalent  to  a  continuous  flow  oi 
4  second-feet    The  dam  was  injured  by  the  flood  of  November 
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Fig.  No.  tt.— DlBChuge  af  Mohswk  River  at  Ridge  MLIIb.  Oneida  CoudLt.  N.  T..  ISSS. 
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26,  1900,  and  the  record  discontinued.  On  November  26,  1900, 
the  maximum  calculated  discharge  of  4,940  second-feet  occurred, 
corresponding  to  a  flow  of  32.3  second-feet  per  square  mile  of 
the  tributary  drainage  area  of  153  square  miles.  March  12, 
1898,  a  discharge  rate  of  5,266  second-feet  was  obtained.  This 
is  equivalent  to  34.5  second-feet  per  square  mile.    The  highest 

m 

previous  freshet  reported  occurred  in  the  spring  of  1898,  the 
calculated  discharge  being  7,080  second-feet  or  46.4  second-feet 
per  square  mile.  During  extreme  high  water,  some  discharge 
takes  place  through  overflow  channels  under  the  highway  at  the 
left  of  the  dam.    This  has  been  included  in  the  above  estimates. 

ORISKANY  CREEK  AT  ORISKANY,  ONEIDA  COUNTY, 

N.  Y. 

This  stream  rises  in  Oneida  county,  N.  Y.,  and  flows  in  a 
northerly  direction,  emptying  into  the  Mohawk  River. 

The  location  of  this  station,  as  well  as  that  of  a  second  station 
which  was  maintained  for  a  time  at  Coleman  on  this  stream  are 
shown  on  the  Oriskany  atlas  sheet  of  the  United  States  Geolog- 
ical Survey .<»  The  Oriskany  station  is  located  at  the  New  York 
State  Dam,  which  is  of  timber,  having  a  crest  214  feet  in  length 
with  a  somewhat  irregular  profile,  which,  in  order  to  facilitate 
computation,  has  been  divided  into  three  sections,  each  assumed 
to  be  level;  its  elevation  being  taken  equal  to  the  average  eleva- 
tion of  this  portion  of  the  profile.  The  dam  is  low,  the  differ- 
ence of  elevation  on  the  upstream  and  downstream  sides  ordin- 
arily being  about  4  feet.  During  extreme  high  water  the  dam 
becomes  completely  submerged.  During  the  summer,  the  en- 
tire flow,  less  leakage,  is  ordinarily  diverted  to  the  canal  feeder. 
H.  Waterbury  &  Company's  dam,  located  just  below  the  State 
dam,  backs  water  above  the  toe  of  the  latter,  so  that  direct 
measurements  of  the  leakage  of  the  State  dam  cannot  readily 
be  made. 

During  the  winter  and  spring  the  flow  of  the  stream  is  avail- 
able for  power  from  the  lower  dam,  but  during  the  season  of 


a  See  Water  Sappfy  and  Irrigation  Paper,  U.  8.  Oeol.  Sarvey,  Mo.  85,  p.  47.     The  record  kept  at 
Cotoman  !•  described  In  Report  U.S.  Board  of  Engineers  on  Deep  Waterways,  1900,  pt  H,  pp.  fiMr595w 
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narigatioii  the  indow  to  the  MoLawk  from  tkis  trilHitary 
amounts  to  onlj  a  few  seeond-feet.  The  computed  flow  at  the 
gangrng  station  represents  the  total  ont^o  from  the  pond  above 
the  State  dam.  and  inclndes  water  direned  from  Chenango 
Kiver  through  the  channel  of  Oriskanj  Creek  to  feed  the  Erie 
CaDaL 

A  record  is  kept  of  the  height  of  water  in  the  pond  above  the 
dam.  and  also  in  the  feeder-channel  below  the  head-gates.  The 
observed  difference,  or  head  on  the  feeder-gates,  together  with 
the  area  of  the  gate  openings,  have  been  used  m  the  fcnrmula 
for  discharge  through  submerged  orifices,  to  determine  the  flow. 
A  screen  rack  in  the  forebav,  just  above  the  feeder-gates,  often 
becomes  clogged  with  drift,  causing  a  loss  of  head  of  several 
inches.  In  order  that  the  correct  head  on  the  feeder-gates 
might  be  obtained,  a  gauge  was  placed  in  the  fore-bav.  between 
the  screen  rack  and  feeder-gates,  at  the  beginning  of  the  naviga- 
tion season  of  1900. 

During  the  dry  season,  the  gateways,  leading  to  the  feeder, 
are  wide  opened,  and  the  water  flows  through  unobstmcted,  as 
in  an  open  channel,  so  that  the  formula  for  orifices  cannot  be 
appilied. 

In  this  connection,  the  diflSculties  encountered  In  ganging  the 
flow  in  canal  feeders  are  worth  comment.  Broadly  speaking, 
the  amount  of  water  reqtiired  for  the  supply  of  canals  is  pro- 
portional to  lockage  and  evaporation  jointly,  with  perhaps  a 
constant  factor  added  for  seepage  losses.  As  a  matter  of  fact, 
however,  the  rate  of  flow  in  the  feeder  often  fluctuates  within 
wide  limits  several  times  a  day.  Gates  are  usually  placed  in 
both  the  inlet  and  outlet  ends  of  the  feeder-channel.  The  stage 
or  height  of  the  water  in  the  feeder  is  influenced  by  that  of  the 
water  in  the  canal  itself,  as  well  as  in  the  supply  pond  above, 
while  the  velocity  of  flow  may  be  varied  by  changes  in  the  gate 
ofiening  at  either  end.  Isolated  discharge  measurements  are 
of  value  in  a  general  way,  but  it  may  be  said  that  nothing  short 
of  a  continuous  record,  both  of  the  stage  of  the  water  in  the 
feeder  and  of  its  velocity  of  flow  will  serve  to  determine  the 
actual  diversion  from  dav  to  dav. 
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Mean  MontMy  Run-off  of  Oriskany  Creek  at  OrUkanVt  N.  F. 
[Drainage  area,  144  square  miles.]  » 
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AprlL 
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May 
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0.78 

July 

0.79 

AtigimtL •••••••• 

0.81 

B^DtHniber 

0.57 

October •.... 

325 
827 
827 

0.68 

Movpniber 

1.99 

Oeoember.  ...•• ■•.... 

2.19 

Mean  Daily  Flow  in  Second-feet  of  Oritikany  Creek  at  Oriakany,  OneUa  County,  N,  Tm 

[Drainage  area,  144  square  miles.] 


DAT. 
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Oct. 

Not. 
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836 
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Fig.  No.  48.— DlKtmrgs  ot  Oiiskuir  Creek  >t  Oiiaku]'.  Oneida  COuatr.  N.  T.,  18W. 


Pig.  No.  19.— Dtachu-Ks  ot  Oritikuiy  Creek  at  OrlakiDT,  Oneida  Cauntf,  N.  T..  1B9>. 
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Owrrent  Mater  Diacharge  MeaauremenU  qf  OrUhany  Feeder. 


DATS. 


October  18, 1898.. 
Oct«)ber  15, 1896.. 
October  15, 1896  a 

April  38, 1!»00 

May  29, 1900 

August?,  19iN).... 
Augusts.  1900.... 
August  10.  lUOO... 
August  II.  1900... 

May  1,1901 

May  1,1901a 

May  a,  1901 


Discharge, 
seoo^d-feet. 

Hydrographer. 

77.94 

W.  D.  Lockwood. 

49.55 

W.  D.  LocKwood. 

118.89 

W.  D.  Lockwood. 

167.95 

K.  E.  Horton. 

103.%) 

R.  E.  HortOD. 

100.70 

E.  C.  Murphy. 

82.30 

E.  G,  Murphy. 

84.00 

K.  C.  Murphy. 

100.00 

E.  O.  Murphy. 

87.80 

R.  B.  Horton. 

109.60 

B.  E.  Horton. 

178.U0 

R.  B.  Horton. 

April  30, 1900,  the  discharge  froili  Oriskany  Creek  to  Mohawk 
River  was  measured  below  H.  Waterbury  &  Company's  Mill, 
Oriskany,  and  found  to  be  84  second-feet. 

ORISKANY  CREEK  AT  WOOD  ROAD  BRIDGE,  ORISKANY, 

ONEIDA  COUNTY,  N.  Y. 

Owing  to  difficulty  of  determining  summer  flow  with  pre- 
cision, the  original  gauging  station  at  the  State  dam  in  Oris- 
kany was  abandoned  January  31,  1901.^  This  station  was 
replaced  on  June  26,  1901,  by  a  current  meter  gauging  station 
at  Wood's  Road  Bridge  one-half  mile  farther  upstream.  The 
location  of  this  station  may  be  seen  on  the  Oriskany  sheet  of 
the  topographic  atlas  of  the  United  States  Oeological  Survey. 
An  8.5  foot  standard  cypress  gauge  board,  divided  to  feet  and 
tenths  and  set  in  a  vertical  position,  was  attached  to  the  up- 
stream side  of  the  right-hand  abutment  of  the  bridge,  from 
which  readings  of  the  stage  of  the  stream  are  taken  twice  daily 
by  the  gauge  reader,  Charles  W.  Smith.  The  bridge  stands 
squarely  across  the  channel,  has  vertical  masonry  abutments 
and  a  span  of  80  feet.  The  bench  mark  is  situated  on  the  north- 
west corner  of  the  upstream  side  of  the  bridge  seat,  on  the 
right-hand  abutment. 

Elevation  of  bench  mark 100.00 

Elevation  of  gauge  zero 86.34 


a  Second  measurement  made  after  a  ohange  in  feeder  gate  opening!. 
6  See  deecrlpdon,  page  481^ 
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Bkfokt  0¥  State  ExoDmx. 


Owing  to  crocs  currents  underneath  the 
low  water,  the  current  meter  measorementa  are 
at  a  point  300  feet  below  the  bridge.    During 
the  following  diBcharge  meaaurementa  hare 
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A  rough  measurement  of  the  dischaige  at  Wood  Boad  Kidge 
Ma  J  Ij  1900,  showed  a  total  flow  of  289  aeoond-f eet. 

The  flow  of  Oriskanj  Creek  at  Wood  Boad  Bridge  represents 
the  natural  run-off  of  the  tributary  watershed  of  144  square 
miles,  modified  by  pond  storage  at  numerous  mills,  with  the 
additional  flow  during  summer  months  due  to  diyersion  from 
storage  reservoirs  in  Chenango  Biver  watershed  throng  the 
sammit  level  of  the  abandoned  Chenango  Canal  into  Oriskanv 
Creek.  The  relation  between  the  effective  watershed  during 
the  canal  season  and  daring  the  winter  montha  is  shown  below: 

Drainage  Area  of  OrUkamn  Cretkm 


5atar&1  <lr«.tna^  area  abone  inTigiBg  station IIS.'Q 

Cbenau^o  Klver  area  maie  tribatanr  throagrh  Cbeoanso  Ckaal  tn.  saauaer. ••.•••. ..•»...  fl  je 

ToulI  eflectlr«  drainage  area  do  ring  nari^tion  aeaMm. ••.. •...•....■  SD.3& 

EJIecUTe  <lTalnaga  area,  canals  cloMxL ••..••••• ••...,.•..!  141.* 


Storage  Ruervoire  o»  Chenango  Ri 
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HAt'.h  I^kf* 

Mai'-^iti  BrrKjk. 
I^-Laod  Pond  ... 


Stor^e 

▲Tcn«e 

depth. 

aoifeee 

feet. 

■~'**^ 

90 

SM 

10 

IM 

25 

nt 

90 

lis 

«0 

2B 

B 

vn    . 

a  hinUi  Engineer  Bond  •  **  Report  on 
Bappl}.*' 


Barge  Caaal,  1»01,"  p.  ff«8»  IB 


SB412,W 
«.445,»0 


farWi 


DisoHABGB  OF  Stbbamb  :  Sauquoit  Crbsk. 


446 


Owing  to  the  maintenance  of  an  equable  summer  flow  through 
draft  from  these  storage  reservoirs,  Oriskany  Greek  forms  an 
excellent  water,  power  stream. 


JDaiiy  Gauge  Height  of  OrUkany  Creek  at  Wood  Road  Bridge,  Oriskang,  N.  T. 

• 

DAY. 

Jan. 

Feb. 

Mar. 

April. 

May. 

Jane. 

Jal7. 

Lag. 

Sept. 

Oct. 

Not. 

Dec. 

19U1. 
1 

' 

1.8 

1.8 

t.8S 

1.75 

1.95 

8.9 

2.8 

2.1 

1.95 

1.85 

1.85 

1.75 

1.85 

1.75 

1.75 

1.7 

IM 

1.95 

1.7 

1.45 

1.6 

1.65 

1.7- 

1.7 

1.6 

1.7 

"i'.h" 

1.8 

1.85 

1.85 

1.8 

1.8 

1.65 

1.6 

1.56 

1.6 

1.9 

1.9 

1.9 

1.75 

1.7 

1.8 

1.6 

1.5 

1.6 

1.85 

1.7 

1.7 

1.65 

1.6 

1.8 

1.8 

1.65 

1.6 

1.6 

1.65 

1.65 

1.85 

1.7 

1.6 

1.5 

3.35 

8.2 

8.1 

1.7 

1.7 

1.65 

1.6 

1.55 

1.55 

1.5 

1.65 

1.8 

l.b 

1.8 

1.9 

1.75 

1.8 

1.7 

1.7 

1.7 

1.65 

1.7 

1.7 

1.65 

1.6 

1.6 

1.75 

1.55 

1.75 

1.95 

1.8 

1.8 

1.85 

1.9 

1.8 

1.9 

1.8 

1.75 

1.7 

1.6 

1.7 

1.65 

1.6 

1.85 

1.8 

1.9 

1.9 

1.9 

3.0 

3.0 

3.0 

1.95 

1.85 

1.8 

1.9 

1.7 

1.75 

1.8 

1.8 

1.75 

1.7 

1.76 

1.8 

1.7 

1.75 

1.7 

1.7 

1.7 

1.6 

1.75 

1.7 

1.7 

1.9 

3.4 

3.75 

3.4 

3.1 

1.95 

3.3 

3.4 

2.85 

3.05 

3.25 

3.8 

3.4b 

2.45 

3.7 

3.7 

3.65 

8.6 

3.95 

8.65 

8.7 

a. 

8.65 

3 

8.5 

4 

8.4 

5 

S.25 

6 

2.7 

7 

2.6 

8 

. 

8.5 

9 

.9 

4.85 

10 

5.55 

11 

4.3 

12 

2.45 

IS 

3.6 

11 

8.9 

15 

7. SI 

16 

4.35 

17 

8.4 

18 

8.0 

IM 

* 

3.65' 

30 

3.65 

21 

2.8 

22 

3.9 

3-1 

3.8 

24 

8.05 

35 

.'k. 

3.3 

8.15 

2.0 

1.95 

3.0 

1.8 

8.7 

2» 

8.5 

27 

8.85 

i::::: ":::::: 

8.8 

24 "... 

4.85 

M 

4.8 

81 

4 

SAUQUOIT  CREEK  AT  NEW  YORK  MILLS,  ONEIDA 

COUNTY,  N.  Y.« 

This  stream  rises  in  Oneida  county  and  flows  in  a  northerly 
direction,  emptying  into  Mohawk  River.  It  is  shown  in  a  part 
of  its  course  on  the  Oriskany  topographic  sheet  of  the  United 
States  Geological  Survey.  Observations  of  flow  are  made  at 
the  dam  which  furnishes  power  to  the  upper,  or  No.  3  mill  of 
the  New  York  Mills. 

The  dam  is  of  earth  with  plank  facing,  having  a  spillway 
105.8  feet  in  length.  The  profile  of  the  crest  is  somewhat 
irregular,  and,  in  order  to  facilitate  computation,  has  been 
divided  into  nine  parts.  Each  part  is  assumed  to  have  a  hori- 
zontal crest  line. 

a  See  Water  Supply  and  Irrigation  Paper,  U.  S.  Geol.  8arTe7>  No.  85,  page  48. 
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HAUQUOrr  CBEEK  AT  YORKTILLE,  DXEIDA  COUNTY, 

N.  Y. 

A  continnons  gauging  record  of  Sauquoit  Creek  has  not  been 
maiotained  during  190L  Current  meter  measurements  hare 
b^^D  made  as  shown  below,  at  the  New  York  Central  juid  Hod- 
son  BiTer  Bailroad  bridge,  which  crosses  the  stream  on  Mohawk 
Biver  flats  one-half  mile  aboTe  the  month  of  Saoqooit  Creek. 
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Fig.  No.  61.— DlMbarge  of  Sauquoit  Creek  at  New  York  Mills  (No.  8),  Oneida  County* 

N.  Y..  1888. 
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Fl«.  No.  62.— DlMharge  of  Sauquolt  Creek  at  New  York  Mills  (No.  8).  Oneida  County. 
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JUUr  mranu^meiUM  offiaw  ofSmuquoU  Creek  at  V.  T.C.4tH.B.  XLbHdget 

month  of  eredt. 

wifcng/M 

lOeeAon 

DATE. 

IHtrfcifgfV 

H.-«..^ 

AnffiMt  17t IWL    .^*ia      *x    XX  *      J  .      x**a.xx 

Iff.ff 

lff.9 

19.7 

J.D.Uri 
J.D.  Laa 

BMr. 

Ancart  M,  ISOL 

"feiPW 

The  gange  height  given  is  distance  down  to  water  surface 
from  a  bench  mark  on  the  top  of  the  center  brace  of  the 
upstream  girder.  The  location  of  the  bridge  may  be  seen  on 
the  Onskany  sheet  of  the  topographic  atlas  of  the  United  States 
Geological  Survey.  The  bridge  is  located  below  the*  lowest  dam 
and  water  power  on  the  stream.  It  is  two  miles  below  the 
gauging  station  formerly  maintained  at  the  upper  Kew  York 
Mills.^  Owing  to  its  rapid  fall  and  favorale  location  near 
ITtica,  the  available  water  powers  of  Sauqnoit  Creek  have  been 
developed  to  the  fullest  possible  extent. 

MOHAWK  BIVEB  AT  UTICA,  ONEIDA  COUNTY,  N.  T. 

A  gauging  station  was  established  at  the  Genesee  Street 
liridge  across  Mohawk  Biver  at  Uticay  March  21|  1901. 

The  bridge  consists  of  two  spans  of  83  and  72  feet  respec- 
tively. A  vertical  gauge  board  in  two  parts,  has  been  secured 
to  the  downstream  side  of  the  central  pier. 

From  Bome  to  Little  Falls,  a  distance  of  36  miles,  Mohawk 
Biver  flows  through  an  alluvial  valley,  the  stream  channel  being 
flan'ked  by  flood-plains  one-half  mile  or  more  in  width.  This 
flat  valley  is  flooded  to  a  depth  of  several  feet  during  freshets. 
The  intensity  of  floods  at  little  Falls  is  ameliorated  in  some 
degree  by  this  extensive  natural  storage  reservoir.  During  the 
navigation  season  the  regimen  of  the  stream  above  Utica  is 
highly  artiflcial.  At  Bome  nearly  the  entire  flow  above  the 
State  dam  is  often  diverted  into  Erie  Canal,  as  is  also  the 
flow  of  Oriskany  Creek,  the  principal  tributary  between  Bome 
and  Utica.  There  is  also  a  certain  amount  of  return  water  from 
waste-weirs,  some  of  which  is  brought  through  feeders  to  the 
canal  from  the  adjacent  watersheds  of  the  Black,  Chenango  and 

a8eep«te44a. 
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Oneida  Rivers.  The  run-oflf  from  the  tributary  area,  or  500  square 
miles  above  the  Utica  gauging  station,  is  much  less  during  the 
canal  season  than  it  would  be  from  an  equal  area  of  the  water- 
shed  without  diversion.    . 

Current  meter  measurements  of  the  flow  at  Utica  Station  have 
been  made  as  shown  in  the  following  table.  The  flood  measure- 
ment of  March  27,  1901,  does  not  include  a  small  amount  of 
water  which  passed  over  Deerfleld  road,  crossing  the  neck  of 
the  river  bend,  in  the  bow  of  which  the  gauging  station  is 
situated. 

ft 

Current  Meter  Dieeharge  Meaeurementa  of  Mohawh  Biver  at  Uttea, 


DATS. 


1901. 

AvgnitS • 

Aogosti 

August  1 

October  11 

JulySl 

July  81... 

May  11 

Jnnel 

May  81 

June  4 

JuDe24 

December  16... 

March  37 


Btoration  of 

water  surf aoe^ 

feet 


8t8.85 
898.96 
894.19 
894.83 
894.70 
894.75 
896.18 
896.94 
897.74 
899.18 
401.48 
404. «S 
406.18 


Dlaobarge, 
seoond-feet. 


195 

161 

888 

838 

409 

466 

786 

1,107 

1.893 

1,588 

8,978 

5.817 

10.688 


The  elevation  of  the  water  surface  at  Utica  during  previous 
severe  floods,  with  the  corresponding  discharge  estimated  from 
a  rating  table  deduced  from  the  current  meter  measurements, 
is  given  below,  the  elevations  having  been  furnished  by  Stephen 
E.  Babcock,  C.  E. 


JUtknated  Flood  J}<Mchargea  of  Mohawh  River  at  Utiea, 


DATE. 


Mean  low  water.. ...... ..•••... 

n«staer,  November  23, 1900.... 

Freshet.  N0Tember87, 1900.... 

Uigrh  water  of  1890 

High  water,  February  38, 1881. 

High  water,  lb9a ... 

High  water,  1893 

High  water,  1894 

High  water,  1S95 

High  water.  1899 

High  water,  March  87. 1901. ... 
High  water,  December  19, 1901 


XlCTatlon. 


894.64 
898.49 
406.44 
406.68 
407.88 
406.44 
406.87 
409.68 
406.8J 
405. S8 
406.19 
406.79 


Estimated 

discharge, 

seoond-feet. 


855 

1,470 

8,000 

8.800 

17,800 

18.5U0 

18,100 

8,600 

11,900 

9,300 

11,100 

14,800 
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WEST  CANADA  CREEK  AT  TWIN  ROCK  BRIDGE  AND 
TitENTON  FALLS,  ONEIDA  COUNTY,  N.  T. 
Twin  Rock  Bridge  crosses  West  Canada  Creek  two  miles  above 
Hinckley,  practically  at  the  point  of  emergence  of  the  stream 
from  the  Adirondacks.  The  bridge  is  of  iron,  having  two  spans 
and  a  length  of  167.5  feet  between  abatments.  The  stream  bed 
is  of  gravel  and  rock,  and  the  conditions  are  nnnsually  favor- 
able for  a  current  meter  station.  A  gauge  board  was  set  and 
a  record  commenced  on  September  7,  1900.  The  gange  is  read 
at  7  a.  m.  and  at  6  p.  m,  each  day,  and  the  average  of  the  two 
daily  readings  is  given  in  the  following  table: 


«•  <tr  ir«t  Cauda  <Vm»  si  n*<»  Boot  BHdM; 

PA«. 

s;. 

assiu" 

fiSJ'/'.iir'::::;;::;;::;-:-: : 

If 

4!n 

IBt 

aSS^hmmi : :..::::;:::::..:::::::::;::::::::::::::■:::::::::::::::.. 

l.MTa 

aPfobiWj  lUlMMd  Xij  l«dlw.t.r. 

SircMcr  or  Staix 

EhiriD^  ApriL  199L  »■  imasuallT  hesTj  driTe  cf  logs  prodneed 
a  jam  in  the  mill  pond  abore  Hinckler  dam.  two  miles  below  tlie 
^Qgin^  station.  This  jam  remained  im  portion  throng  the 
aommer  and  was  carried  out  bj  high  water  December  13,  1901. 
The  gan^  readings  at  Twin  Bock  Bridge  for  this  period  are 
probablr  affected  bj  backwater  in  some  degree. 

Black  Creek  enters  West  Canada  Creek  one^alf  mile  above 
Twin  Bock  Bridge.  A  discharge  measurement  of  this  stream  at 
Grant,  two  miles  from  the  mooth,  showed  the  discharge  to  be 
62  second-feet  on  Angnst  S,  1901. 

The  record  at  Twin  Bock  Bridge  is  kept  br  tiie  Utica  Electric 
Light  and  Power  Companr.  This  company  has  erected  an  elec- 
tric power  plant  at  Trenton  Falls,  foor  miles  farther  downstreann. 
A  concrete  dam  has  been  constmcted.  and  a  head  of  26  feet  is 
obtained  on  the  turbines,  which  are  of  special  design. 

The  relative  drainage  areas  tribatarr  to  the  different  ganging 
stations  on  West  Canada  Creek  are  shown  below: 
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Fig.  No.  £4.— West  Canada  Creek:    Tnatan  Falls  Oorse,  Levi*  ana  Herkimer  Counties, 
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ZMO*  Oavf  Blakt  of  WtM  Omadtt  Crtet  ol  1M»  Sotfe  BrUtt, 


Heavy  ralna  on  frosen  ground  December  15,  1901,  caused  a 
freshet  disclLarge  oT«r  the  Trenton  Falls  dam  estimated  at  36,300 
second-feet  or  96.8  second-feet  per  sqnare  mile. 

It  is  probable  that  the  Intensity  of  this  flood  was  increaaed  to 
some  extent  by  the  failure  of  the  Hinckley  dam  a  short  distance 
npstieam.  A  high-water  mark  at  Newport  dam  indioates  a  flood 
discharge  for  the  freshet  of  Angnst,  1898,  of  at  least  22,000 
second-feet,  or  46.6  second-feet  per  sqnare,  mile  from  the  tribu- 
tary drainage  area  of  472  sqnare  miles.  In  Angnst,  1874,  a 
freshet  at  Hinckley  produced  an  estimated  discharge  of  21,100 
second-feet  or  58.6  second-feet  per  square  mile  from  the  tribo- 
tary  drainage  area  of  360  sqnare  miles.  The  freshet  of  Angnst, 
189S,  is  estimated  to  have  produced  a  discharge  of  12,950  second- 
feet  or  24.9  second-feet  per  square  mile  at  Middleville. 
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WEST  CAXAXiA  CREEK  AT  MII«I>LETILIA 

ojunty,  y.  T  • 

M^anrEs^nts  of  Wes  Cftr^-iA  Oeek  bare  bees  Bid»  st  Mi> 
CexLIe.  at  the  daat  of  tb*  Xel**:!:  Kzirrfr^  Gi-pazj,  wh5;i  «^?^ 
plie*  pr:-wrT  to  foiir  ii:ill&  Tbe  daai  is  of  ifziber,  witi  a  Bearlj 
l-extfrl  «**!,  a^id^  frosi  t2>e  i«e  slide  im  tbe  conikerB  por^im. 

TLe  prlr.-:fpal  elessert  of  uMentirtr  witM  thii  re«ni  im  tie 
past  WAS  einsldered  to  be  Ieala«e  of  tbe  dam.  etc:,  w^cb  bad 
be*s  tale:^  at  50  aeeoad-f eet.  Csirect  Beter  mearsreaaesits  wer^ 
■kank:  or.  S^pc^-i^ber  10.  Y^>\  to  detencii^  tbe  ka2:a^  of  tbe  dam 
a=4  tLe  I>v  vaier  fiov  of  tbe  stream  at  tbis 


HlgLvaj  bridge  below  dam.  measured  flow  ia 

stream  channel 113 

MeasQT^  flow  bi  bjdraiilie  caaal 

Total  flow  from  current  meter  m€as3remeiits.... 


Tbe  calculated  flow  from  tbe  gauge  leeord  gires  tbe  foUowin^ 

resT2«tsi 

FI'^-w  over  dam,  gauge  reading  0.^ 6A 

Leakage  prerioaslj  estirnated o*) 

Total  flow  in  malD  channel 110 

Calculated  dJTeraion  to  water  wheels 131 

To:a:  flow  as  estimated S41 


The  rtream-bed  ia  of  grarel  and  cobblestoneL  Hi^  water 
and  ice  hare  washed  out  deep  boles  below  tbe  toe  of  tbe  dam, 
tei.*!:::;?  to  :ncrea.«e  :he  leakage.  Measurements  of  tbe  discbaige 
l^low  tbe  dam  in  11K»1  gave  the  following  resnlta: 
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March  28. 

8econd-feet. 

Metered  flow  in  creek  at  highway  bridge*. 4,55: 

Metered  flow  in  power  canal  at  highway  bridge 154 

Total  flow  past  highway  bridge 4,713 

Metered  discharge  over  dam 4,528 

Estimated  discharge  of  turbines 162 

August  10. 

Second-feet. 

31etered  flow  past  highway  bridge 965 

Metered*  flow  in  power  canal 96 

Total  flow  past  highway  bridge 1,061 

October  5. 

Seoond-feet. 

Metered  flow  In  creek  at  highway  bridge 480 

Metered  flow  In  power  canal  at  highway  bridge 28 

Total  flow  past  highway  bridge 510 

Plow  over  dam  by  meter 320 

Flow  over  dam,  estimated 230 

Difference,  leakage,  etc • 90 


1  . 

r. 

X.. 

4.. 


DiscHABGE  OF  Stbiamb  :  Wb8t  Oakada  Cbkek. 
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Mean  DaUy  Flow  in  Saoond-feet  of  Weat  Canada  Orttik  at  Jflddlevili*,  N.  F.— (Cooetndad). 


DAY. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jim«. 

July. 

AOff. 

8«pt 

Oot. 

Vor. 

Dea 

1900. 
1 

894 
733 
9S4 
1,001 
1,319 
1.837 
1,340* 
1,944 
1.156 

i.iot 

973 

9<7 

980 

965* 

1.U11 

1.051 

l.i*68 

1,443 

3.4U0 

1.4&'S 

3.N80» 

3.408 

3.UM 

3.874 

2.896 

3,098 

3,894 

780* 

670 

780 

680 

a 

a 

a 

416 

85S 

680* 

490 

694 

039 

491 

607 

676 

480* 

066 

499 

490 

419 

868 

841 

984* 

889 

889 

884 

981 

816 

986 

984* 

978 

919 

806 

896 

69n 

491 

890* 
888. 

881 

840 

990 

968 

868 

600* 

688 

448 

404 

58S 

443 

860 

830* 

489 

484 

517 

698 

487 

047 

080* 

488 

849 

Oil 

686 

667 

446 

878* 

481 

986 

869 
450 
490 
816 
190* 
949 
886 
906 
906 
168 
900 
868* 
487 
971 
1,091 
1,016 
041 
490 
870* 
410 
844 
887 
969 
958 
886 
930* 
606 
661 
674 
609 
684 

497 

890* 

499 

468 

464 

494 

684 

491 

980* 

401 

898 

834 

978 

970 

176 

136* 

837 

866 

389 

991 

881 

818 

»4T* 

940 

606 

074 

464 

964 

986 

890* 

470 

469 

496 

401 

S86 

919 

198* 

869 

487 

404 

889 

837 

880 

880* 

076 

736 

646 

466 

466 

994 

170* 

990 

999 

778 

968 

797 

461 

460* 

464 

404 

694 

808 
466 

410 

839* 

490 

491 

606 

1,040 

1,164 

1,149 

790* 

788 

986 

688 

670 

499 

460 

464* 

799 

1,660 

9,087 

9,796 

9,496 

9,084 

8.840* 

6,108 

6,887 

8.068 

8,160 

1,7H 

1,617 
l,988» 
1,080 
1,178 
1,890 
1,880 
1,044 
1.080 
81816 

3 

3 

4 

5 

6 

7 

•  • .  •  • 

8 

6 

10 

1.667 

1,648 

1,338 

1,439* 

1.087 

1.381 

1,069 

1.137 

1,968 

i,9ie 

1,869* 
960 
744 
687 
696 
644 
487 
890* 
466 
498 
880 
418 

on 

678 

11 

1'^ 

488 

IS 

488 

14 

488 

15 

899 

16 

• 

890* 

67 

418 

18 

•  •••  t 

418 

19 

468 

;iO,,^ 

608 

121 

664 

iJ2 

668 

•  •  6  •  • 

660* 

^ 

818 

948 

^ 

898 

900 

^ 

900 

900 

60 

i,a«p 

968 

1.888 

778 

779 

70B* 

769 

666 

678 

670 

668 

tn> 

606* 
689 

679 

676 

074 

480 

674 

666* 

690 

501 

499 

869 

596 

641 

610* 

678 

680 

698 

449 

694 

406 

401 

468 

419 

448 

1,986 

80O 

1 

849 

853 

859 

716 

'.15 

710* 

716 

776 

1,106 

1,109 

1.106 

1.086 

1.069* 

I.II48 

1.048 

1.048 

966 

714 

894 

698* 

1.058 

991 

1.051 

931 

881 

881 

840* 

S98 

774 

678 

778 

489 
685 
•64* 
666 

677 
664 
446 
489. 

671 

714* 

718 

680 

731 

790 

780 

694 

616* 

639 

780 

788 

997 

1.999 

9.086 

9.303* 

8,099 

5,533 

5,868 

4.783 

1,671 

1,674 

1,789 

9,007 

1,969 

1,878 

9,149* 

8,804 

3,861 

t\4M 

9.184 

1.655 

3.893 

3.788* 

8.164 

8,101 

8.466 

S.785 

4.189 

8.981 

8.389* 

7.631 

7.605 

5.514 

4.186 

3.769 

3.989 

3.899* 

3.139 

3,061 

1,809 

1,679 

1,719 

1,468 

1,055* 

833 

719 

689 

699 

^6& 

889 

1.055* 

1,869 

1.809 

1,589 

939 

853 

1.083 

1.185* 

1,293 

1,833 

1.083 

1,163 

1.093 

859 

745* 

813 

993 

1,169 

1.885 

1,890 

1,401 

1,609* 

1,919 

1.999 

1,539 

1.979 

3,719 

8.179. 

706 

677 

468 

845* 

878 

468 

618 

418 

1,058 

1,718 

1,980* 

1,997 

1,948 

748 

908 

888 

418 

200* 

494 
494 

844 

957 
904 
014 
040* 

^494 
8«9 
869 
850 
966* 
814 
814 
814 
814 
694 
664 
476* 
866 
844 
989 
964 
904 
969 
989* 
694 
1,184 
1,464 

h 

b 

b 

b 

b 

•  a  v## 

■8 

•  •  •  •• 

9 

7 , 

« 

9 ,,,,, , 

11 

fS 

15 

17 

19 

•21 

as 

m 

****** 

U7 

89 

•  •  m^9  m  m 

%\ , 

KiMII 

871 

694 

1.860 

8,167 

1,114 

1,197 

448 

a  No  record  for  Februarjt  March  and  AprlL         b  Beoord  not  ayalli^la. 
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tro/  ir« 


Crrnkmi 


AT. 


April. 
Mmj.. 
Jane. 
Joly.. 


October. 
November. 


1.1CI 
1.110 
1.0M 


1.110 
1.8M 
1,171 
0,» 
l.tft 

aoT 


R7 


1.1 


*4  , 

491   > 


1. 


4l»  .. 
44S  i. 


n 

oi 

i.i:« 
I,  If* 

44» 


. 

Hosrra. 

»» 

im. 

JaavaiT • ••• , 

S.S1 

WtMHvmrj. ..• 

0.07 

ll«nrb..T 

1.91 

April 

0.4S 

"  •^ " ..•.■.•...■■■.•.....•..•.. 

Mar ........^......1^. 

0.00 

Jane , 

.7€ 

July ' 

.9a 

.4S 

Brptrmbcr.. ...••. .••... , 

JB 

Ociober 

ilii 

2.14 

M 

November..... ..•••.. 

1         I.ll 

0.40 



MONTH. 

! 

m^ 

•^^A                  ^^^- 

•» 

JmBTI«T^. 

1 
..........  ...1  .. 

0.10   .. 
1.00    .. 

0.01 

•    ...... 

l.» 

Frt>ra*jy 

ft 

115 

■an^o     ,. 

1J» 

April 

t.»  

ts^ 

Mar ^.. ........ 

o.a 

.OS 
.71 

ja 
.n 

1.01  ■ 
S.00 

1 

0.0S 

.w: 

i.oi 

0.0S 

l.TT 

!.» 

Jon* ,,, .••.... 

!<• 

JttiT 

.# 

Aatrast , 

...•.••••• 

Si^pteir.lwT , -_   __   ...  _   ---    

..••••••• 

Oct'^bfT    

J58 

KoTein*^*r 

....►•••♦• 

Deoember 

1 

1 



The  lowest  water  in  this  stream  occurs  Simdays,  wliea  the  flow 
18  held  back  as  pond  storage  by  dams  aboTe  MIddleTille,  Asi^^ 
from  this,  the  most  notable  low  water  period  was  8epteiol>^'' 
2  to  12,  inclusive.  1S99,  the  mean  flow  at  MiddleTille  for  11  daj» 
being  183  second-feet  or  0.35  second-feet  per  square  mile. 
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Pig.  No.  66.— uiBcnargB  ot  west  lJ«ui»ii«  Creek  at  « 
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Pig.  No.  H.— DlacbuKe  of  WmI  Csnaila  Creek  al  MLddJeyllle.  Herkimer  County,  N.  T.,  18». 
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Pit.  No.  E7.— DUcbarge  of  West  Canada  Creek  at  Humerllle.  Herkimer  Couatr,  N.  T..  IM^ 
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Fig.  No.  W— Dlicharse  ol  West  Canada  Cr»k  at  Hlddlevllle.  Herkimer  Couaty.  N.  T..  . 
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EAST  CANADA  CREEK  AT  DOLGEVILLE,  HERKIMEft 

COUNTY,  N.  Y. 

This  creek  rises  in  Hamilton  County  and  flows  in  a  southerly 
direction  between  Herkimer  and  Fulton  Counties  into  Mohawk 
River  at  East  Creek.  A  portion  of  the  stream  and  drainage 
area  are  included  on  the  Little  Falls  topographic  atlas  sheet  of 
the  United  States  Geological  Survey.  Observations  are  taken 
s.t  High  Falls  near  Dolgeville,  about  seven  miles  from  the  out- 
let of  the  stream.  The  gauging  station  is  located  at  the  dam  of 
the  Dolgeville  Electric  Light  and  Power  Company.  Readings 
of  the  depth  on  the  crest  are  taken  from  a  vertical  g^uge  board 
attached  to  the  bulkhead,  6  feet  upstream,  twice  each  day  by 
Henry  F.  Schuyler.  The  mean  of  the  readings  is  used  in  comput- 
ing the  discharge.  A  record  is  also  kept  of  the  run  of  the  water 
wheels  and  the  elevation  of  water  in  the  tailrace. 

The  dam  is  of  rubble  masonry  19  feet  high,  and  has  a  flat  crest 
<  feet  in  width  and  190.26  feet  long  between  abutments.  The 
elevation  of  the  upstream  edge  of  the  crest  is  one  foot  below 
that  of  the  lip.  The  impounded  water  is  conducted  to  the  power 
house,  500  feet  below  the  dam,  through  a  wrought  iron  flume  10 
feet  in  diameter.  Prior  to  June  1,  1899,  the  discharge  over  the 
dam  was  computed  from  a  discharge  curve  calculated  by  the  use 
of  coefficients  derived  from  Cornell  University  Experiment  No. 
13<>.  The  record  since  June  1,  1899,  has  been  computed  from  a 
revised  discharge  curve  based  on  Freeman's  experiments  on  a 
model  of  the  round-crested  portion  of  the  Croton  Dam,  which 
apparently  corresponds  closely  with  the  ogee  section  of  the 
Dolgeville  dam  as  regards  friction  on  the  crest,  vertical  contrac- 
tion of  the  nappe,  and  siphonage.*  The  flow  through  the  tur- 
bines for  this  period  has  also  been  computed  from  current  meter 
measurements  made  in  the  tailrace  of  the  electric  power  plant, 
instead  of  from  the  manufacturers  rating  tables  for  the  water 
wheels  as  formerly.  The  effect  of  these  changes  has  been  to 
slightly  increase  the  extremes  of  flow,  both  a  regards  high  and 

a  Water  Supply  and  IrriKatlon  Paper,  U.  S.  Oeol.  Survey,  Mo.  85,  p.  59. 

b  See  Report  on  New  York's  Water  Supply  19uO,  by  John  R.  Freeman,  C.  E.,  p.  187. 
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DATS. 


19  <a 

MayM 

Julya? 

AugostT , 


Crest-gauge 
readlnc,  feet* 


0.09 
0.f9 
0.80 


Flow 

over  dam, 

aeoond-fvet. 


86'i 
X9 


Flow 
In  tallrace, 
Mcond-feet. 


84 
84 
78 


Total  flow, 
seoond-feetk 


9W' 

44» 

107 


The  total  flow  in  the  first  two  cases  was  measured  at  Dolge- 
ville  bridge  one  mile  above  the  dam.  The  difference  between 
the  observed  and  calculated  flows  in  the  first  instance  is  prob- 
ably due  to  pond  storage.  The  accompanying  table  of  mean 
daily  flow  shows  the  amount  of  water  passing  down  the  stream 
from  the  dam  each  day.  The  discharge  of  the  stream  at  High 
Falls  represents  the  total  water  yield  of  the  tributary  drainage 
area,  with  the  exception  of  water  diverted  for  the  municipal 
supply  of  Little  Falls  and  Dolgeville. 

Spruce  Creek  is  the  principal  tributary  of  the  East  Canada 
Creek.  It  enters  East  Canada  Creek  one  mile  above  Dolgeville 
and  drains  an  area  of  50  square  miles.  Water  is  diverted  from 
this  stream  at  Diamond  Hill  and  from  Beaver  Creek,  one  of  it» 
tributaries,  and  iei  carried  to  Little  Falls  through  a  vitrified 
conduit  nine  miles  in  length.  The  water  supply  of  Dolgeville 
is  taken  from  Cold  Brool^,  a  tributary  of  East  Canada  Creek. 
No  allowance  for  diversion  for  water  supply  has  been  made  in 
computing  the  run-off  for  East  Canada  Creek. 
.  Just  below  the  foot  of  Spruce  Creek  reservoir  at  Diamond 
Hill  occurs  a  fall  of  180  feet  in  about  2,000  feet.  At  Salisbury 
Center,  farther  downstream,  occurs  a  second  fall  of  85  feet  in 
900  feet,  a  number  of  water  power  privileges  being  developed  at 
this  point.  There  are  a  total  of  12  dams  on  Spruce  Creek^ 
giving  an  aggregate  fall  of  about  180  feet.  East  Canada  Creek 
has  a  total  fall  of  445  feet  from  the  crest  of  the  dam  at  Dolge- 
ville to  the  mouth  of  the  stream.  This  includes  a  large  amount 
of  undeveloped  fall. 

BEARDSLEE  FALLS. 

At  Beardslee  Falls,  two  miles  from  the  mouth  of  East  Canada 
Creek,  occurs  a  natural  descent  of  105  feet  in  two  short  casrades^ 
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OTer  calcif erous  sand  rock.  The  power  at  the  lower  tall  iB,  st 
present,  dereloped  under  a  head  of  a7  feet,  and  supplies  electrk 
light  and  power  to  Bt.  JohnsTille,  Fort  Plain  and  NellistoB, 
Canajoharie  and  Palatine  Bridge  and  to  Ingham's  Mllla.  A 
masonry  dam  at  the  head  of  the  npp^r  fall,  18  feet  in  heigbt 
has  been  constructed  which  affords  a  total  arailable  head  of 
120  feet,  of  which  the  electrical  development  is  in  progress. 
Blue  Falls,  between  Ingham's  Mills  and  DolgeTille,  affords  a 
natural  descent  of  30  feet,  and  is  undeyeloped. 
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Mean  Dolly  Flow  in  SMond^fuL   Saat  Omiaiio  Ortek  €kt  DolgeviUe^  if,  T. 

[Dralnase  araa.  296  sqiuure  miles  ] 
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DisoBABGK  OF  Stbbams  :  Ea0t  Canada  Cresk. 

Mean  XontMif  Runroff  of  East  Canada  Creek  at  DotgevUle,  Herkimer  County,  N,  T, 

[Drainage  area,  296  square  milea.] 
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The  most  notable  low  water  period  was  September  13th  to 
IGth  inclusive,  1899,  the  average  volume  of  flow  being  67  second- 
feet  or  0.3  second-feet  per  square  mile  for  four  days. 


DBiJHAOB  ARBA8  OW  BAST  CANADA  CBBBK. 


LOCATION. 


Above  High  Falls 
Above  mouth  .... 


Square 
miles. 
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MOHAWK  RIVER  AT  LITTLE  FALLS,  HERKIMER 

COUNTY,  N.  Y.« 

This  gauging  station  is  located  at  the  lower,  or  Gilbert's  Dam, 
at  Little  Falls. 

The  dam  is  of  masonry,  having  the  form  of  a  circular  arc  in 
plan,  and  furnishes  power  for  the  Astoronga  Knitting  Mill  and 
the  Little  Falls  Paper  Company's  Mills.  In  the  Astoronga 
Knitting  Mill  there  are  installed  two  turbines,  one  43  inches 
and  the  other  54  inches  in  diameter,  built  by  T.  H.  Risdon  & 
Co.,  Mount  Holly,  N.  J.  In  the  Little  Falls  Paper  Company's 
^lill  are  three  Camden  turbines,  and  one  60-inch  Day  turbine, 
built  in  Little  Falls. 

a  See  Water  Supply  and  Irrigation  Paper,  U,  8.  Oeol.  Survey,  Na  85,  p.  61. 
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April  9,  1901,  at  snapension  bridge.    B.  E.  Horton,  hydro- 
grapher. 


I 

Seoond-feet.  i 


Total  flow  by  current  meter 10,095 

Estimated  flow  at  Little  Falls 9,880 


There  are  three  dams  at  Little  Falls.  The  lower  two  are 
used  'for  water  power  development.  The  upper  one  is  a  State 
dam,  diverting  water  for  the  supply  of  Erie  canal.  The  gauge 
record  as  kept  at  the  lower  dam  shows  the  amount  of  water 
flowing  downstream  from  Little  Falls,  but  does  not  include 
diversion  at  the  State  dam  above  the  gauging  station,  and  hence 
does  not  represent  the  total  yield  or  inflow  from  the  tributary 
drainage  area  of  1,306  square  miles. 

Current  meter  measurements  have  been  made  in  the  feeder 
channel  below  the  State  dam  as  follows: 
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While  the  record  has  been  kept  at  Little  Falls,  the  following 
extreme  freshets  have  occurred: 


DATE. 


April  IS.  18M 

April  SO.  1900 

November  27, 1900 
March  37, 1901.... 
Deoember  16, 1901 


Dlaeharge, 
•econd-feetb 


18.000 
15.S40 
]5,M9 
19,688 
M.280 


Secmid-feet 

per 
square  mile. 


10.0 
11.7 
13.0 
14.9 
20.1 


The  highest  recorded  previous  flood  occurred  in  February, 
1891,  when  the  estimated  discharge  was  26,260  second-feet. 

The  most  notable  low-water  period  was  August  3  to  August 
10,  inclusive,  1899,  the  mean  flow  for  nine  days  being  but  120  sec- 
ond-feet, or  0.07  second-feet  per  square  mile.  This  was  due  to  the 
almost  complete  diversion  of  the  run-off  above  to  supply  Erie 
Canal. 


MOHAWK   RIVER   AT   ROCKY   RIFT    DAM,   HERKIMER 

COUNTY,  NEW  YORK. 

Five  Mile  or  Rocky  Rift  Dam  is  a  State  dam  used  during  the 
navigation  season  to  divert  water  to  Erie  Canal.  When  the 
canal  is  closed  the  entire  flow  of  Mohawk  River  passes  over 
this  dam.  During  the  summer  flashboards  are  maintained  on 
the  crest.  These  are  carried  off  in  the  winter  by  ice  and  high 
water.  The  crest  of  the  dam  is  straight  and  nearly  level.  The  dis- 
charge during  the  high-water  season  of  the  wii^ter  of  1901  has 
been  calculated  from  gauge  readings  taken  in  connection  with 
slope  gaugings  of  Mohawk  River,  described  elsewhere.  The  flow 
over  the  crest  has  been  calculated  from  experiments  at  Cornell 
University  on  a  model  dam  of  similar  cross-section.  The  maxi- 
mum discharge  recorded  was  on  March  21, 1901,  and  ia  estimated 
to  have  been  23,150  second-feet,  or  17.2  second-feet  per  square 
mile  from  the  tributary  drainage  area  of  1,337  square  miles. 
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The  profile  of  the  crest  of  the  dam  is  somewhat  irregular, 
and,  for  facility  of  computation,  it  has  been  divided  into  four 
parts,  the  crest  line  of  each  section  being  assumed  horizontal. 
Since  the  establishment  of  the  station,  standard  sharp-crested 
gauging  weirs  have  been  erected  for  the  company  by  Professor 
O.  H.  Landreth.  One  of  these  weirs  has  been  placed  across 
the  main  stream  above  the  head  of  slack  water  from  the  dam. 
A  second  weir  has  been  placed  in  the  tailrace  below  the  power- 
house. During  the  summer  the  water  does  not  ordinarily  flow 
over  the  dam,  which  is  practically  water-tight,  the  entire  flow 
being  passed  through  the  turbines.  A  series  of  gaugings  at  the 
tailrace  weir  has  been  made  in  order  to  determine  the  discharg- 
ing capacity  of  the  water  wheels  when  running  under  different 
conditions,  and  calibration  curves  so  obtained  for  the  wheels 
have  been  used  in  calculating  the  later  records. 
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Fig.  No.  71.— Discharge  of  Cayadutta  Creek  at  Johnstown.  E*ulton  County,  N.  Y.,  1898. 
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Fig.  No.  72.— Discharge  of  Cayadutta  Creek  at  Johnstown,  Fulton  County.  N.  T.,  1899. 
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Fig.  Ko.  7S.— DischATse  of  Cajadutta  Creek  at  JohnBtown.  Fultnn  Coontj.  K.  T.,  INt. 
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Dams  are  located  along  the  stream  at  frequent  intervals  and 
the  amount  of  flow,  from  one  to  another,  during  the  dry  season, 
is  largely  controlled  by  the  run  of  the  water  wheels.  The 
drainage  area  tributary  to  Cayadutta  Creek,  above  the  gauging 
station,  is  40  square  miles,  and  above  its  mouth  62  square 
miles. 


MoniMif  Rufiroff  of  Csyodvtfa  CrUk  nmar  Johauiown,  ^M<m  CimiUWt  N,  T* 

[DnUnase  are*  40  wiaan  mllM.] 
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SCHOHARIE  GREEK  AT  PORT  HUNTER  DAM  AND 
AQUEDUCT,  MONTGOMERY  COUNTY,  N.  Y. 

Schoharie  Greek  finds  its  origin  in  the  western  slope  of  the 
Catskill  Mountains.  The  lower  stretches  of  the  creek  flow 
through  a  long,  flat  valley  in  a  stream  channel  covered  with 
riprap,  over  which  the  water  finds  its  way  in  a  thin  sheet 
during  the  dry  season. 

The  State  dam  at  Fort  Hunter  is  near  the  mouth  of  the 
stream,  and  high  water  from  the  Mohawk  backs  up  to  the  toe 
of  the  dam.  A  record  of  the  elevation  of  water  surface  in  the 
pond  above  the  dam  has  been  made.  A  similar  record  of  the 
elevation  of  the  water  surface  below  the  dam  shows  the  aver- 
age difference  or  fall  to  be  5.25  feet.  This  quantity  is  nearly 
constant  except  when  the  water  falls  below  the  crest  level 
above  the  dam  or  when  the  height  of  the  down-stream  side  is 
affected  by  backwater.  The  dam  is  of  timber,  backed  with 
gravel,  and  there  are  a  number  of  leaks  above  the  gravel  line 
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at  an  elevation  of  two  feet  below  that  of  the  crest-  During 
the  summer,  diversion  through  the  canal  feeder  keeps  the  water 
level  below  that  of  the  dam  crest,  hence  the  leakage  of  the 
dam  represents  practically  the  total  inflow  from  Schoharie 
Creek  to  the  Mohawk  during  the  low-water  season.  Current 
meter  measurements  of  the  leakage  of  the  dam  were  made  be- 
low the  Erie  Canal  aqueduct  at  a  point  where  the  entire  flow 
is  concentrated  in  a  narrow  channel. 


1 

DATS. 

• 

Hydregrapber. 

Meamred 

laakaire. 

•eeond-feeC 

Jane  38. 1900 

B.  K.  Horton..... 

E.D.  Walker 

E.  D.Walker 

80 

Jnly  18,  1900 

as 

August  33, 1900 

44 

The  leakage  of  the  dam  has  been  assumed  constantly  equal 
to  35  second-feet  in  computing  the  record.  The  Fort  Hunter 
station  was  established  September  24,  1898.  The  intention  was 
to  maintain  a  record  of  the  water  height  above  and  below  the 
head-gates  at  the  entrance  to  the  canal  feeder,  from  which  the 
effective  head  on  the  gate  openings  could  be  determined  and  the 
flow  computed  by  the  formula  for  submerged  orifices.  During 
the  dry  season  the  water  falls  below  the  lip  of  the  gates  and 
flows  in  an  open  channel,  making  this  method  inapplicable.  In 
recomputing  the  record,  the  diversion  to  the  canal  feeder  has 
been  estimated  from  current  meter  measurement  as  follows: 


DATE. 


June  31, 1900. . 
July  18, 1900... 
August  22: 1900 


Hydrographar. 


R.  B.  HortOD 
E.  D.  Walker 
E.  D.  Walker 


[aaanred  nom 
In  feeder. 


lis 
7« 
11 


Inflow  to  the  Erie  Canal  is  controlled  by  gates  at  the  lower 
end  of  the  feeder  channel,  so  that  the  flow  in  the  feeder  is  not 
directly  a  function  of  the  stage  of  the  water.  Owing  to  the 
uncertainty  of  the  low  water  measurements,  this  station  was 
abandoned  July  31,  1900.    It  was  again  resumed  October  1, 
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1900,  and  maintained  during  the  winter  of  1900  and  1901,  in 
connection  with  the  Barge  Canal  Survey.  The  record  for  the 
winter  months  of  1900  and  1901,  when  no  diversion  to  the  canal 
took  place,  is  included  in  the  accompanying  tables.^ 

The  tables  given  show  the  total  outgo  from  the  pond  above 
the  State  dam.  As  pointed  out,  the  greater  portion  of  this 
flow  during  the  navigation  season  goes  into  Erie  Canal.  During 
the  winter  the  entire  flow  is  tributary  to  Mohawk  Biver.  A 
rough  meter  measurement  above  Fort  Hunter  Dam,  April  24, 
1900,  showed  the  discharge  to  be  5,573  second-feet. 

The  Erie  Canal  crosses  Schoharie  Creek  between  Fort  Hunter 
dam  and  Mohawk  Biver.  A  gauging  record  was  established 
at  the  aqueduct  May  2,  1900,  by  Prof.  Elton  D.  Walker.  A 
current  meter  measurement  of  the  flow  through  the  archways 
of  the  canal  aqueduct,  made  at  that  time,  showed  a  discharge 
of  1,257  second-feet;  gauge  height,  2.26  feet.  A  similar  meas- 
urement of  the  discharge  at  this  point  October  25,  1898,  by 
W.  D.  Lockwood,  gave  a  discharge  of  1,015  second-feet.  Owing 
to  cross  currents  above  the  aqueduct,  it  was  found  impossible 
to  secure  reliable  gaugings,  and  the  station  was  abandoned 
October  13,  1900.  The  locations  of  the  Fort.  Hunter  and  aque* 
duct  gauging  stations  are  shown  on  the  Fonda  sheet  of  the 
U.  S.  Geological  Survey. 

a  The  tables  of  flow,  m  computed  from  the  eerller  portion  of  the  reoord,  allowing  3U  Moondfeit 
for  leakage*  maj  be  found  In  Water  Supply  and  Irrigation  Paper  JXo,  16^  pii  51b 
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DoOy  Oauge  Heioki  9f  SekaharU  CnA  at  mart  UmnUr, 


DAT. 

Jan. 

Peb. 

lUr.  i  Apr. 

i 

■ay. 

June. 

Jolj. 

.^ 

Sepc 

OcC 

KOT. 

1900. 
1 • 

1.2B 

1.47 

1.76 

,     1.62 

\    O.M 

1     0.9S 

,     0.87 

U.90 

1.90 

1.84 

1.80 

1.40 

1.6tj 

1.40 

1.13 

1.2 

0.A 

.71 

.82 

.70 

.73 

.70 

.67 

.611 

.60 

.60 

.60 

.63 

.61 

.60 

0.60 
.62 
.58 

.60 
.60 
.57 
.56 
.50 
.42 
.52 
.60 
.62 
.64 
.60 
.54 
.53 
.SB 
.56 
.60 
.61 
.62 
.65 
.63 
.68 
.71 
.72 
.78 
.72 
.60 

.•i 

.64 

0.67 
.65 
.64 
.63 
.62 
.61 
.52 
.52 
.51 
.50 
.52 
.52 
.52 
.57 
.54 
.53 
1.4.S 
1.22 
1.92 
0.97 
.18 
.71 
.66 
.64 
.63 
.54 
.53 
.54 
.53 
.51 
.54 

0.54 
.53 
.54 
.53 
.54 
.54 
.52 
.54 
.64 
.64 
.65 
.65 
.& 
.64 
.«3 
.64 

.e 

.65 
.65 
.65 
.65 
.63 
.f4 
.62 
.53 
.56 
.57 
.5-1 
.S2 
.53 

0.S2 
,54 
.51 
.51 
.58 
.61 
.62 
.9i 
.54 
.52 
.59 
.56 
.57 

2    • 

i.ii* 

2.20 
2.14 

2.10 

3 • 

•••••■ ■ 

4 

4 • 

J:::!!!!:::::::  ...v.- 

6 • 

1 

2.«0 
l.IO 
2.IO 
1.97 
2.U0 

7 

:::::::.:::::':  :::::  : 

8 

1 

9 

10 

1 

11 

!                 1 

1.10 
1.97 
1.89 
1,74 
1.70 
1.67 
1.58 
1.52 
1.47 
1.98 
2.tM 
2.43 
2.14 
1.93 
1.87 
1.80 
1.67 
1.40 
1.47 
1.45 
1.40 

.1 

12 

[/_J 

I 

13 ' 

\ 

,^ 

14 

15 

.'".[ 

■ 

14 

17 

!5:::::.::::::::  :::::: 

:9 

Z) 

...       ...!...•.. a 

21 

.!  .    1  !" 

f 

22 

I 

Zi 

24 • 

25 • 

. 

'M 

27 



28 

29 

20 

21 

1 

1 

JfeoM  KbnlMy  Rum^jgrofSehokarit  Ormk  at  #brt  Huntmr. 


MONTH. 

SBOOBD-rBBr. 

BQOAmSMlLB. 

biCHBa  OS  Deaotacb 

1318. 

18M. 

1900. 

1101. 

996 

1,893 
4.348 
7.165 

1896. 

18M. 

1900. 

1901. 

1.06 
1.48 
4.61 
7.S0 

1828. 

1888. 

1800. 

1901. 

2,207 

1.912 

3.44 
3.05 
4.01 
4.S3 
0.61 
0.24 
0.20 
0.15 
0.97 
1.69 
o.ga 

1.28 

"i'.ii 

2.72 
0.S9 

0.23 
0.12 

■  •  a  a  a  a 

3.81 
2.13 

1.S8 

1  21 

Febntairy 

1.M4 

8,792l  2.127 

4.100    3.5dU 

579,      541 

226       319 

187       115 

1  S8 

■arch..'. 

April 

4.62     8.81 
4.83     4  16 

5.20 

May 

0  70'    0  69' 

Jona  •••••• 

0.26     0  25 

July 

0.23'    0.14 

Aoffost 

143 

916 

1.603 

0.17 

September  •••• 

129 
1.142 



■  0!l4 
1.21 
3.27 

0.19 
1.86 
3.52 
1.91 

1.06 
1.95 
1.03 

October 

November 

2,148       875 

. 

Dfvember 

1,57$ '      950 

1.66 

"i^oi 



1.16 
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Mean  Daily  Flow  in  Seaontt-feet^  Schoharie  Creek,  at  Fbrt  Hunter,  S.  F. 

[Drainage  area,  947  square  miles.] 


DAY. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

AUff. 

Sept 

Oct 

Nor. 

Dec. 

1898. 
1 

161 

161 

Irtl 

161 

1.661 

3.211 

l.S-Jl 

791 

1.761 

.    791 

611 

611 

581 

1,661 

2,136 

2,461 

711 

791 

861 

791 

791 

791 

1.061 

861 

861 

861 

1,861 

2,261 

1.9U 

1.561 

1.661 

1.617 

1.117 

917 

917 

767 

767 

847 

767 

667 

5,067 

9.517 

5.767 

2.917 

2.967 

2.417 

1,817 

1,517 

1,517 

2,417 

8,967 

2,842 

2.067 

1,967 

1,967 

1,517 

1,517 

1,217 

917 

767 

767 

1.189 

2 

• 

939 

8 

1,839 

4 

1.4.19 

B 

1,839 

6 

1,639 

7 

• 

1,8.» 

8 

1,839 

9 

1,739 

JO.... 

1,239 

11 

939 

12 

* 

1,689 

IS 

1,539 

14 

1,619 

15 

1,539 

16 

1,639 

17 

1,339 

18 

1,539 

19 

.  ^.  •  ■ .  • 

859 

ao 



689 

21 

* 

814 

* 

1,639 

23 

2,839 

129 
V49 
129 
129 
129 
129 
129 

2,089 

25 

8,289 

814 

27...^ 

1.53«* 

1,5:{9 

2d 

9i9 

1,239 

M 

3,864 

Mean 

129 

l.UH 

2.148 

1.578 

1899. 

1.741 
1,641 
1,641 
941 
5,791 
4,791 
8,541 
8,141 
8,541 

2,y4l 

1,991 
1.641 
1,841 
l,8tl 
2.091 
2,341 
8,291 
2,741 
2,291 
2,341 
1.991 
1.641 
1.541 
1,541 
2,741 
1,991 
2,091 
1,841 
1.541 
1,641 
1.541 

1,651 

1,851 

1.651 

1,251 

1,251 

931 

951 

831 

901 

901 

851 

861 

667 

701 

801 

951 

951 

1,551 

1,751 

1,551 

8.151 

8,876 

8,407 

8,726 

8,726 

4,301 

4,885 

6.085 

4,915 
8,655 
8,165 
2,935 
6,635 

13,635 
6,235 
8,485 
2,935 
8,585 
4,0BS 
7.685 

11.185 
4.455 
8.175 
2.685 
2.285 
2.085 
2,335 
8,515 
8.775 
8.775 
8.775 
8.685 
8.515 
8.885 
2.085 
2.185 
1.4SI 
1.385 
1.435 

1,835 
1,835 
1.385 
2.135 
2.785 
8,185 
8,655 
7,685 
6,835 
8,635 
4,585 
5.735 
7,685 
7,635 
9,335 
7,683 
5,215 
4.085 
4.885 
8.812 
8,582 
2,842 
8,532 
8.342 
8,193 
8.8S8 
2,688 
2,698 
2,298 
2.948 

1.515 
1.460 
1.560 
1,140 
860 
860 
710 
585 
585 
610 
440 
440 
841 
260 
260 
840 
480 
665 
510 
585 
685 
510 
440 
840 
340 
260 
260 
260 
840 
260 
860 

295 

295 

895 
895 
293 
295 
295 
225 
205 
195 
19S 
195 
195 
195 
195 
195 
195 
195 
195 
195 
195 
195 
196 
195 
195 
195 
195 
195 
195 
195 

182 
178 
]b2 
182 
185 
1H5 
190 
195 
198 
185 
182 
19U 
198 
202 
202 
198 
802 
202 
195 
195 
190 
185 
185 
165 
198 
190 
185 
182 
190 
190 
190 

148 
152 
145 
188 
142 
.  145 
148 
188 
188 
185 
138 
188 
188 
182 
135 
138 
188 
138 
142 
145 
142 
148 
148 
142 
145 
148 
142 
148 
145 
146 
146 

148 
148 
145 
145 
148 
148 
148 
142 
152 
152 
152 
148 
148 
145 
145 
142 
188 
145 
145 
148 
148 
148 
148 
148 
152 
182 
6,98» 
6,126 
5.740 
4.790 

8.867 

1,967 

1.767 

2,247 

2.467 

1.967 

1.767 

1,547 

1,767 

967 

967 

1.517 

1.547 

1.967 

1,547 

2.247 

967 

797 

587 

967 

797 

587 

967 

797 

1.967 

1.767 

2.147 

1.547 

1.967 

2.147 

1.547 

935 

1,615 
1,515 
935 
9.« 
765 
935 
935 
785 
76S 
933 
1.6l.'i 
1.835 
1.515 
1.515 
9:)5 
9».i 
7k5 
765 
765 
63.^ 
BSS 
433 
4S8 
515 
455 
425 
315 
K35 
293 

a 

4 

6 

8 

40 

12 

14 

16 

17 

18 

19 

90 

aa 

S3 

94 

^s 

3gS 

:flO 

«1 

•      •  •  •  •  • 

8.807 

1,944 

8.792 

4.100 

579 

826 

167 

142 

•16 

1.603 

8.5 
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DAY. 

f 
Jaa. 

Frtx* 

H^v 

1 

lB«r.'' 

1 

Jvlr.  1  AJlK.  !  ScpL     OeC       So>«-.  |  Dp« 

■ 

! 1- 

1 

1             ■ 

1 

lAAJL 

1  . 

.  ...      re   . 

S.4^ 

j,»:5 

five 

3a> 

III  • 

-^r* 

2.. 

.»       "3 

7.V*.' 

t.r:^ 

9S 

155 

A  ^Z     •«««•«•  •••••••   -••••••    *•««««• 

t  ■ 

S.. 

'  *' 

7.5:5 

s.'t-c 

S^  . 

K5 

:at  

■  " 

4.. 

'  •" 

€.>o 

s.'ii 

ss  i 

»i5 

Ill   

•     I 

5  . 

4 .;    . 

5.>5 

J.5i5 

■  l^ts  . 

fi4  . 

»  

_    •  ^ 

C   . 

. 

2.*» 

\.  -.\^ 

*9.' 

ZS>  1 

••          ■••••••       .••«•«•       •.•••*«           »•.•••!             m       *'" 

• 

45     , 

1.^,3 

J.*^S5 

4:2  . 

1:1 

7*  :   :  . 

^ 

■    ? 

J.vC 

2.-~.J3 

4.» 

Ml 

71   

t 

»  . 

♦*;     . 

•  •  •  •     > 

7          ? 

2,<*3 

315 

515 

335  ..^ 

:    -• 

:  •  . 

4v' 

2.74.. 

2,    V 

5:» 

r*  ' 

:*^ 

1,  •* 

n    - 

S   ^ 

5.  .»5 

2.   :: 

471  1 

sec  . 

143   

^" 

*     9 

•V.5 

J.     .3 

2.     5 

». 

JL6 

140    

»' 

:>.. 

4?i     . 

»••••• • 

J. 773 

2.r5 

91: 

»  , 

115    1 r 

4- 

'I  . 

;t5   , 

2.  .'5 

i.»:5 

&! 

257  • 

IS  ::::::;•:::::::  ;;:::::  ::::::; 

•■  ; 

:5  . 

•      ♦ '-' 

i.z" 

2,?:= 

312 

ti} 

• 

*  ^ 

57  ■» 

1.   -5 

S,«fi 

SSfT 

»: 

1:9    

i  ' 

•  •  . 

1               ^  •" 

l.-^al 

4.TS 

s:»  : 

235 

1:8    ..^ 

^ 

•« 

* 

1.-35 

«.:25 

j:2 

2ft/ 

•  «• 

•    ■* 

«        ■ 

.     2.'»' 

4.:-'5 

«.i 

:^ 

••1 

*♦" 

.     * . '  "' 

'  •  ■     •  •  • 

*   7- ' 

4.*-3'3 

l,tA. 

153 

•  •  • 

t  • 

« 

s   /  = 

5.=.^ 

i,5i»: 

u; 

1«     2S5 

.  ■» 

.     4,r- 
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«.-:  5 

:4.f 
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."  ~ 

r' 

j  - .  -- 

:.'35 
2.4je 

?.*'5 

s!  -3 

*. -i: 

i.?:3 

bJ. 

4:j 
4..* 

315 
3  3 

-.3 

:^ 
:•» 
:  fi 
:  5 

;a  s 

•  « 

2, 

*         , ?Sfr 

S  *  * 

23 

:44 

>* 

:t cr 

3     "*" 

27   . 
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1.  -' 

2-   . 

4-3 
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2.<'2 

13. 

*  ■^ 
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»'V 

2*   . 
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:2L 
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re 
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346    .. 

•  t 

fac 
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sc 

lit 
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»• 

■ 

1. 

\             1 

T 
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:.  "5 
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i,    5 

:,s.5 

:.?.5 

«.r5 

4.2*5 

4.i:: 

4..  5 

4,::3 

J..   5 
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;!••-: 
:.7E 
a.  :: 

5.535 
4.>13 
S.5:5 
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>.. 

5i' 
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2.75^ 
2.443 

2.    -5 

/5.-.3 

:* 

**.3 

• • i 

? 

■ 

i 

1 

«ti 

••-•••     .•••••*      •••«•»«     «••••••     «••••«»     •«««»«« 

« 

.   :  '  5 

I.     3 

:.  .73 

t  4   = 

:«.4S 

S\3S3 

2«  . 

*..•••. 

-•»•••     •••••>.     •••«•••     •«•»**•     ••«■•«•      m  w.»w» 

;•» 

*     V     •    •     ■              • 

•  •  *  •  •            •    • 

^-^ 

7. A"? 

'.I,'  -?■ 

"# 

•         "    *' 

SP' 

*  "?5 

«..:5 

•  • •« ■ •  •      • 

1 

.-*  . 

:.-.'• 

TiS 

5.   53 

1 ! .—••-, 

■•• 

5    -^      . 

2.->5 

• 

•          — — 

•  * • ••  • 

*        3 

I                          ••••-    I 

4.    . 

X-'ma. 

•   -   •   ■ 

9*« 

:.JM 

4.34d 

T.7« 

•»•••' • 

«.«•••  ..•..  .i«»»»«..  •*«•».•  •••«•  •».*«•••• 

rax 

AW 

j 

rs 

020   1 

4.000 
8,000 
J.000 
1.000 

I 

IS 

i 

■ 

. 

; 

Li 

i 

ii 

. 

Fig.  No.  7S.— DlBcharge  ol  Schoharta  Crsek  at  Fort  Hunter.  MoaCgomerr  Count)'.  N.  Y..  ISSS. 


Pif.  No.  ■«.— Dlicli»rg8  ot  Sotiobarle  Cre*k  M  Fort  Hunter.  MonlBOmerjr  Couiil)r.  N.  T.,  1S». 
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SCHOHARIE  CREEK  AT  MILL  POINT,  MONTGOMERY 

COUNTY,  N.  Y. 

A  current  meter  station  was  established  at  Mill  Point  high- 
way bridge  on  July  5, 1900.  The  stream  bed  is  stony  and  fairly 
permanent.  The  channel  is  of  nearly  constant  width  at  all 
stages  of  the  stream. 


Da4ty  Oaug^  Htight,  in  feet,  of  Schoharie  Creek  at  Mill  Point,  N.  T. 


DAY. 

Jan. 

Feb. 

Mar. 

Apr. 

aiay. 

June. 

Jttlj. 

Aug. 

Sept. 

Ool. 

KOT. 

Deo. 

1900. 
1 , 

■ 

0.65 
.65 
.45 
.40 
.60 
.88 
.40 
.35 
.30 
.30 
.40 
.40 
.46 
J80 
.38 
.40 
.96 

1.45 
.96 
.73 
.70 
.75 
.70 
.60 
.56 
.50 
.45 
.60 
.50 
.56 
.48 

0.85 
.86 
.85 
.80 
.35 
.33 
.40 
.80 
.30 
.36 
.45 
.45 
.35 
.85 
.30 
.86 
.86 
.30 
.86 
.36 
.00 
.00 
.00 
.80 
.86 
.80 
.80 
.36 
.46 
.46 

0.50 
.50 
.45 
.40 
.40 
.45 
.35 
.80 
.15 
.00 
.00 
.35 
.45 
.15 
.30 
.80 
.40 
.45 
.46 
.45 
.40 
.80 
.60 
.60 

.r.o 

.70 
.75 
.53 
.45 
.53 
.50 

0.56 

.45 

.60 

.60 

.80 

.40 

.60 

.60 

.65 

.85 

.40 

.60 

.80 

.90 

.14 

.70. 

.65 

.70 

.75 

.98 

1.45 

1.43 

l.ftO 

1.35 

1.80 

1.73 

3.6A 

3.75 

3.35 

3.15 

3.10 

a ^ 

1.90 

8 

1.80 

4 

1.70 

s 

8.03 

« 

0.60 
.33 
.70 
.50 
.80 
.70 
.70 
.60 
.60 
.60 
.65 
.60 
.65 
.65 
.65 
.60 
.95 
.90 
.80 
.85 
.80 
.80 
.80 
.70 
.70 
.65 

8.60 

7 

g 

3.86 
3.35 

9.   

10 

11 

13 

18 

14 

15 

16 

17 

•  •  .  •  •  • 

•••••• 

••#•■■ 

...... 

...... 

3.10 
1.80 
1.75 
1.76 
1.73 
1.70 
1.65 
1.60 
1.66 

18 

1.70 

19 

90 

1.83 
1.95 

21 , 

3.30 

32 

3A 

24 

...... 

3.10 
1.70 
l.b8 

25 

3.96 

«6 

8.70 

27 , 

1.70 

28 

3.05 

39 

An 

. 

1.95 
1.60 

81 , 

1.60 

1.65 

1.60 

1.55 

1.45 

1.40 

1.35 

1.45 

1.40 

1.40 

1.45 

1.40 

1.40 

1.45 

1.40 

1.50 

1.76 

1.80 

1.86 

1.80 

1.90 

3.06 

3.10 

3.40 

3.80 

8.46 

3-80 

3.40 

3.40 

3.46 

3.40 

3.85 

3.30 
3.00 
3.10 
3.00 
4.03 
8.73 
6.35 
6.75 
4.50 
8.65 

1901. 
1.. 

3.30 
3.10 
3.30 
3.30 
3.30 
3.30 
3.30 
3.30 
3.30 
3.15 
3.15 
3.15 
3.15 
3.15 
3.15 
3.15 
3.15 
3.15 
3.15 
3.15 
3.16 
3.15 
3.15 
3.16 
3.16 
3.18 
3.15 
3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.15 

3.30 

3.30 

3.35 

8.80 

8.30 

3.80 

3.10 

3.00 

1.75 

t.60 

1.85 

3.10 

8.83 

4.67 

4.50 

4.15 

4.40 

4.70 

6.50 

4.70 

3.90 

8.45 

8.80 

3.60 
....  a 
....  a 
....  a 
....  a 

....  CI 

....  a 

....  CI 

....  a 

....  CI 

...   a 

3.35 
3.35 
3.45 
3.0S 
3.55 
1.95 
1.90 
3.35 
3.S0 
3.45 
3.80 
3.06 
1.80 
1.50 
1.85 
1.85 
1.86 
1.80 
1.35 
1.30 
1.16 
1.00 
3.68 
3.50 
1.76 
1.36 
1.06 
1.00 
.96 
.90 

.90 
.85 
.80 
.80 
.75 

1.55 
1.5Q 
1.40 
1.35 
1.35 
1.30 
1.30 
1.30 
1.15 
1.10 
1.10 
1.80 
1.6^ 
1.56 
1.86 
1.15 
1.05 
.90 
.86 
.80 
.70 
.76 
.70 
.70 

.70 

.70 

.65 

.60 

.60 

.60 

.55 

.70 

.76 
1.0 

.96 

.90 

.90 

.86 

.86 

.90 

.86 

.80 

.75 

.70 
3.07« 
1.45 
1.40 

1-2^ 

3.30 
1.85 
1.60 
1.66 
1.86 
1.15 
1.00 

.90 
1.76 
1.60 
1.50 
1.46 
1.30 
1.36 
1.1 
1.0 
.8 
.75 
1.0 
.9 
.86 
.86 
.86 
.96 
.8 
.86 
.85 
.86 
.8 
.8 
.86 
.8 
.76 
.7 
.68 
.86 
.80 

.65 
.70 
.75 
.^0 
.65 
.65 
.60 
.86 
.55 
.50 
.45 
.40 
.40 
3.50 
3.80 

s.ie 

3.0 

1^90 

1.80 

1.80 

1.80 

1.75 

1.40 

1.1 

.85 

.70 

.70 

.70 

.70 

.70 

.90 

1.03 
1.0 
.90 
.90 
.85 
.b5 
.80 
.75 
.75 
.70 
.711 
.75 
.95 
1.0 
1.0 
1.1 
1.15 
1.15 
1.30 
1.80 
1.35 
1.30 
1.15 
1.15 
1.10 
1.0 
1.0 
1.3 
1.8 
1.35 

1.36 

2 

1.6 

8 

1.45 

4 

1.66 

1.6 

1.6 

1.55 

VI 

8.37 

8.65 

k'.io 

3.35 
8.80 
8.30 
8.35 
8.30 
8.35 
7.60 
8.80 
7.00 
7.76 
7.70 

'iAO 
3.90 
3.70 

8.10 
8.58 
3.80 
3.35 
3.15 
3.85 
3.50 
3.70 
3.80 
3.75 
3.60 
3.80 
3.30 
3.40 
3.85 
3.80 
8.85 
8.30 
8.16 
8.06 

3.95 

3.5 

8.6 

16...-. 

11.7 
6.1 

\:l 

3.0 
3  0 

1.95 

88 

1.8 
1.8 

1.7 

«7 

si„.,„ 

1.7 

1.6 

1.55 

1.46 

1.40 

8.67 

3.96 

a  No  record  kept. 


4>4 


DATZ. 

— .- 

JSSSSl 

J«fy  S.i9lt «.^ 

A«C>*t   ■*•    i«f.— •• M—'M 

1    c« 

Ml 

M.1LW„^ 

The  station  was  abandoned  early  in  1901^  tmt  was  resumed 
temporarflj  in  order  to  maintain  a  continnons  record  until 
repairs  are  completed  at  tlie  Schoharie  Falls  station  one  mile 
upstream. 


8CHOHABIE    CBEEK    AT    SCHOHARIE    FALLS,    MO^HV 

GOMEBY  COU^^^Y,  N.  T. 

A  dam  and  power  plant  were  erected  by  the  Empire  State 
Power  Company  of  Amsterdam,  N.  Y^  at  Schoharie  Falls,  7 
miles  from  the  city  of  Amsterdam  in  1900.*  A  record  of  the 
stream  was  kept,  beginning  Jnly  18, 1900.  Afnil  22d,  1901,  the 
record  was  temporarily  discontinued  daring  repairs  of  injnries 
resulting  from  high  water  of  that  date. 

Soon  after  the  completion  of  the  dam,  a  weir  of  standard 
form  was  placed  in  an  opening  in  the  water  power  canal 
embankment,  at  a  point  where  the  entire  flow  of  the  stream 
coald  be  concentrated  so  as  to  pass  over  the  ganging  weir.  The 
weir  had  a  sharp  crest  25  feet  in  length,  with  two  complete 
contractions,  and  the  obsenrations  of  flow  given  below  were 
computed  from  the  observed  depth  by  means  of  the  Francis 
formula. 


#Dcwrltadta 
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JfMm  DaOif  now  in  SeemtA-faet  of  SehaharU  CtmIt  at  Schoharie  thlU,  N,  F. 

rDralnage  area,  980  square  nllM.] 


DAT. 

Jan. 

Feb. 

ICar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec 

1900. 
1 

87.75 
66.8 

57.9 
44.8 
8b.8 

83.5 
86.9 
81.9 
94.9 
91.4 
81.4 
20.8 
91.9 
90.8 
80.65 
89.0 
C98.9 
844.8 
894.9 
158.0 
101.8 
96.7 
96.5 
87.6 
78.8 
66.1 
60.7 
57.6 
5S.8 
57.6 
60.4 

48.9 

48.9 

41.96 

41.4 

50.4 

47.4 

49.7 

41.6 

85.9 

88.9 

89.86 

88.9 

88.8 

81.0 

80.1 

89.7 

88.0 

97.8 

87.8 

96.9 

95.0 

98.9 

88.7 

98.8 

94.9 

81.4 

90.8 

94.9 

94.9 

81.0 

86.7 
96.9 

96.8 

95.4 

95.1 

85.9 

88.0 

95.1 

98.7 

90.1 

81.8 

91.5 

88.15 

88.1 

88.4 

89.1 

41.7 

86.95 

85.9 

96.7 

87.8 

86.8 

58.0 

58.6 

58.5 

53.4 

73.1 

69.7 

70.7 

67.9 

73.7 

74.7 

78.0 

68.1 

68.6 

68.7 

69.7 

71.15 

78.5 

88.0 

86.0 

86.1 

181.7 

814.8 

315.5 

818.6 

316.8 

984.1 

885.7 

878.0 

819.7 

616.1 

607.1 

581.5 

598.0 

6119.1 

958.1 

1,ftS8.1 

1.652.0 

1.465.5 

1,081.5 

1.0U>.8 
937.9 

2 

Ji 

988.5 

4 

3,011.5 
1,901.0 
1,835.0 
1,788.7 
1699.5 

5 

« 

7 

■g 

9 

1.511.8 

1,151.8 

989.6 

10 

11 

18 

980.8 

la.... 

918.8 

14 

901.7 

15 

801.5 

16 

815.8 

47 , 

809.8 

18 

106.6 
96.65 

87.7 

809.4 

198.8 

116.9 

114.6 

18^.5 

114.85 

115.8 

1U6.6 

98.7 

87.7 

87.9 

811.7 

19 

818.1 

SO 

859.9 

21 

954.6 

28 

1.074.1 
1,150.1 
1.588.5 
4.305.5 
8,701.5 
8.8S3.5 
2.853.6 

S3 

24 

25 

36 

27 

88 

29 

3,251.7 
98S.5 

80 

fl 

1 

985.7 

Mean 

110 

89- 

88 

40 

487 

1.596 

••••••• 

1901. 
1 ,. 

1,944 
1,869 
1,165 
1,417 

i.Tm 

1.898 
1,18S 
1,058 
1,008 
987 
1,044 
1,186 

i,8n 

1.884 
1,006 
916 
981 
917 
641 
557 
471 
488 
466 
658 
651 
680 
696 
656 
647 
068 
888 

199 
198 

139 
160 
169 
169 
169 
157 
149 
141 
187 
148 
161 
190 
165 
199 
968 
188 
148 
141 
149 
189 
169 
149 
149 
169 
168 
169 

188 

U9 

169 

168 

880 

691 

649 

9,180 

451 

8.876 

1,989 

8,079 

6,880 

9.886 

1,875 

955 

789 

675 

880 

610 

94.806 

8.949 

6,864 

4,855 

4.185 

4.811 

10,858 

8.605 

9.880 

1,148 

648 

666 

1,170 
1,568 
9.748 
5.604 
8.684 
15.648 
6.089 
4,958 
4,418 
8,717 
8.617 
8.470 
9.8Sa 
O.Oitt 
9,854 
8.866 
9,554 
1,866 
8.856 
10.856 
81.358 

2 

8 

******* 

4 

tJ 

6. 

7 

8 

9 

SO 

11 

12 

IS 

14 

•  •  •  •  •     • 

15 

16 

17 

18 

19 

20 

•  ••••■  ■ 

21 

28 

28 

24 

25 

26 

27 

98 

99 

90 

91 

Meloi 

886 

166 

8,400 

5.048 
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Bkpost  of  Stats  £houissb. 


Weir  XeamremenU  *^  StMKairU  Crtek  ai  SekokarU  FaUt, 


DATKL 


Jnne  ts 
June  2S 
June  M 
Jane  37 
Jane  'd1 
Jane  S8 
June  tt 
JniM  39 
June  a 
Jane  no 
Jane  10 
July  1., 
Jalj  1.. 
Jal7  3. 
July  3., 
Jal7  8. 


Ttme^ 

11  a. 

m. 

11  n. 

m. 

Sp. 

m. 

11  a. 

m. 

5  p. 

m. 

11  a. 

m. 

5  p. 

m. 

11  n. 

m. 

5P- 

m. 

11  a. 

m. 

5  p. 

m. 

11  a. 

m. 

5  p. 

m. 

11  a. 

m. 

Bp. 

m. 

fa. 

m. 

m.9 

91.1 
91  .S 
«.» 
98.9- 

91  .S 

8<.a 

8S.» 
9t.» 

«.» 
9«.9 

91.5 
91.S 
9i.» 
91.4 


From  July  18  to  December  31,  1900,  the  power  plant  was  not 
in  operation,  and  the  entire  flow  of  the  Rtream  passed  over  the 
main  spillway  of  the  dam.  The  discharge  was  computed  by 
F.  J.  Lempe,  G.  E.,  by  means  of  the  Francis  formula. 

The  dam  is  of  masonry,  backed  with  timber.  It  has  a  flat 
crest,  1  foot  in  width  and  a  slope  on  the  upstream  face  of 
approximately  2|  to  1.  The  crest  is  380  feet  long.  The  eleva- 
tion of  the  proflle  varies  from  205.14  to  205.47  above  datum.  A 
discharge  curve  has  been  calculated  by  dividing  the  crest  into 
six  arbitrary  sections,  each  assumed  to  be  level.  The  c 'Effi- 
cients of  discharge  used  are  those  for  a  dam  of  similar  t^foss 
sections  calibrated  in  Cornell  University  experiment  No.  5.* 

Adjacent  to  the  dam  is  an  overflow  having  a  crest  50  feet  in 
length.  Water  is  conducted  to  the  power  plant  through  an 
open  earth  canal  3,900  feet  long.  The  power  canal  terminates 
in  a  gate  house  from  which  the  water  is  fed  to  the  turbines 
through  two  150-foot  steel  penstocks,  8  feet  internal  diameter. 
.  The  power  plant  contains  two  pairs  of  40-inch  bronze  bucket 
Leffel-Samson  turbines  in  horizontal  cases.  The  speed  is  regu- 
lated by  means  of  Lombard  governors  and  the  record  includes 
the  mean  gate  openings  as  shown  by  these  governors,  and  the 
working  head  on  water  wheels.  A  test  was  made  of  the  dis- 
charge of  pair  No.  2  of  turbines,  April  5,  1901. 

Working  head  on  wheels,  35.61  feet. 


«  Tranaactlone  Am.  8oc  O.  £.,  VoL  ZLIV,  p.  37$. 
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Creeli  at  Scbobarls  Falls,  Scbobarle  Countr.  N.  T,.  ItOl. 


DiscHABaR  OF  Streaks:  Sohohabib  Gbbek. 


48T 


Average  gate  opening  during  test,  44.9  per  cent  of  full- 
opening. 

Discharge  measurement  by  current  meter  in  power  canal,  21 G 
second-feet. 

Calculated  discharge  from  manufacturer's  rating  table,  210 
second-feet. 

The  waste  by  leakage  of  canal  banks,  wheel  gates  and  pen- 
stocks has  been  estimated  by  Mr.  Lempe  as  not  more  than  5 
second-feet. 

Excessive  flood  discharges  at  this  station  result  from  the 
breaking  up  of  ice  gorges  formed  farther  upstream.  During 
such  a  freshet  on  March  21, 1901,  the  ,water  attained  a  depth  of 
11.2  feet  on  the  crest  of  the  dam,  the  calculated  discharge  being 
49,600  second-feet  or  53.3  second-feet  per  square  mile  from  980 
square  miles  of  tributary  drainage  area.  April  22,  1901,  heavy 
rains  produced  a  freshet  giving  a  discharge  of  38,400  second- 
feet  or  41.3  second-feet  per  square  mile. 

Drainage  Areaa  of  Schoharie  Creek. 


LOCATION. 


Month  

Erie  Canal  aqueduct 
Vort  Hunter  dam  . . . . 
Hill  Point  Bridge... 
Schoharie  Falls  dam 


Drainage  area, 
square  miles. 


947 
9i6.S 
946. '» 
934 
930 


JTecm  Jfont^ly  Run-off  of  Schoharie  Creek  at  Schoharie  Falle. 
[Drainage  area 990 square  miles] 


January . . . 
February . . 

March 

April 

Hay . 

June  

July 

August 

September 

October 

November 
December  . 


8B00RD-FBBT. 


1900. 


1901. 


896 

166 

8,40U 

5,043 


SECOND-FKBT 
PKB  SijUABB  UirJE. 


i9ca 


1901. 


0.97 
0.18 
3.61 
B.44 


IMCHRS  OK 
DBAINAOK  AREA. 


1900. 


1901. 


i.ia 

0.19 
4.15 
6.U9 


110 
b9 
33 
40 

437 
1,526 


0.13 
9.10 
0.(rS 
0.04 
0.46 
1.63 


O.Il 
O.ll 
0.03 
0.01 
0.51 
1.89 
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Report  of  State  EHQiNEhJi. 


3IOHAWK   RIVER   AT    SCHENECTADY,    SCHENECTADY 

COUNTY,  N.  Y. 

A  current  meter  station  at  Freeman's  toll  bridge,  one  mile 
t)elow  Schenectady,  was  established  by  Elton  D.  Walker,  Febru- 
ary 1,  1899.**  A  wire  and  weight  gauge  is  used;  the  scale  is 
attached  horizontally  to  the  guard-rail  on  the  upstream  side  of 
the  bridge  and  reads  decimally  from  zero  to  16  feet.  A  reading 
•of  the  water  stage  is  taken  each  morning  by  L.  Diggins. 

The  bridge  stands  squarely  across  the  stream.  Its  length 
between  abutments  is  417  feet.  The  piers  and  crib  foundations 
obstruct  the  channel,  which  has  a  depth  in  high  water  cf  20  feet 
or  more.  The  station  is  1\  miles  above  the  Rexford  Flats  dam, 
and  the  water  levels  are  essentially  the  same  at  the  two  stations. 
The  current  is  exceptionally  smooth  and  uniform.  The  entire 
flow  of  the  river  passes  under  the  bridge,  except  in  time  of  very 
unusual  freshets.  The  current  is  sluggish  during  low  water, 
owing  to  backwater  from  Rexford  Flats  dam,  and  discharge 
measurements  for  minimum  stages  are  considered  Jess  reliable 
than  those  for  higher  gauge  readings. 


Cwrnni  Meter  Diseharge  Meatwrements,  Mohawk  Bitter  at  Freeman*§  Bridge. 


DATE. 


^ulyl7. 1900... 
.June  30.  1899  .. 

An(nist21,  1900 

Hay  26,  1909... 

May  12,1900..., 
.June  13,  1901 .. 

May  27,  1001..., 

May  16,  1901.... 

April  a,  1899... 

May  U.  1901... 

April  4.  1901... 


Gaaire  height, 

Discbarge, 

feet. 

8ecoDd>feet. 

5.26 

667 

6.386 

482 

5.40 

976 

6.22b 

2,m»2 

6.50 

4,115 

6.55 

4,U8 

6.73      , 

6,406 

7.12 

6,268 

7.185 

6294 

8.28 

10.719 

9.92 

18,478 

Hydrographer. 


Elton  D.  Walker. 
Klcon  D.  Walker. 
Elton  D.  Walker. 
Ellon  D.  Walker. 
Elton  D.  Walker. 
J.  D.  Lather. 
J.  D.  Lather. 
K-  R  Horton. 
Elton  D.  WaUar. 
R.  R.  Horton. 
R.  £.  Horton. 


a  See  Water  Supply  and  Irrlffatton  Paper,  U.  S.  Oeol.  Snnrey,  No.  89,  p.  55. 
Jb  Meter  Hq  11,  used  in  theee  meaauremente,  needed  reratlng.   Eeaolti  subjeot  to  revlaioa. 
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BiFOBT  or  Stats  Essctveb. 
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i.ua  ia.MQ    g.Tm>    (.m    l4«)    3.*i»   i.i» 
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a  macoTd  lacompMU.    Duebus*  onr  U,M>  MOOSil-tMt  caWMd. 


Pis.  No.  SI.— Diacbarge  ot  Mohawk  Rtrer  at  Scbonectadr,  SchoDoctaar  CouDty.  N.  T.,  UW. 
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NOV.  1   DEC. 

1 

1 

1(0 

1 

1 

1 

1 

..«» 

ie  R 

.. 

1 

1  1 

1 

1. 

..1 

hk 

.i 

4 

1 

Fig.  No.  t2.— Dlwharie  of  Hobawk  River  at  Scbeaecladr.  ScbaDoctadr  Couotj.  N.  T.. 


Fig,  No.  S3.— DIsrbBrge  ot  Mohawh  River  at  ScSenecUfljr.  SchcuecUdr  CounlT.   N.  T.,  1*1- 
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SKCOND-rnT  PKB  8QDARI  MILB. 

MONXa. 

1880. 

1000. 

1801. 

Jannnrj... ..................................... .................. 

.83 

Febraary.... 

1.44 

a 

a 

1.72 

.84 

.82 

.16 

.84 

.36 

.M 

Maiob 

a 

i^prii... •••. 

1.07 
.40 
.80 
.26 
.18 
.27 
1.00 
1.68 

a 

May 

8  03 

,  "J  ---... 

O  I1D6  ................................... .......................... 

1.85 

July 

.46 

W  U<J        ••...•.......■•.■...••■..•...•..........■.•...••..•....•..... 

Aa>(a8t .................................. 

.69 

September  . ...................................................... 

.51) 

October 

.6i 

Iforeniber.......... .................. ............................ 

.61 

Decmber .................................... 

1.48 

Gf  IKCHE8  ON  DBAINAOB  ABBA. 


Janaary... 
F»*brnarj-. 

Haroli 

i^pril 

Mny 

Jane 

Jnly 

Aa^riist  ... 
Septf>o>ber 
October  ... 
Koveniber. 
December . 


MONTH. 


1888. 


1  50 

a 

a 

1.98 

.3& 

.87 

.18 

.88 

.41 


1900. 


a 

1.23 

.45 

.»5 

.30 

.20 

.31 

1.22 

1.94 


1901. 


l.OC 

&U 

a 

a 

2.28 

2  07 

.53 

.68 

.m 

.72 

.68 

1.71 


A  discharge-curve  deduced  from  the  meter  observations  has 
been  used  to  reduce  the  gauge  readings  to  equivalent  volumes  of 
flow.  Tables  showing  the  daily  gauge  height  are  given  in  con- 
nection with  the  slope  gaugings  of  Mohawk  River  on*  page  504. 
Referring  to  pages  495  and  501,  it  will  be  seen  that  the  three 
gauging  stations  on  the  Lower  Mohawk,  at  Freeman's  Bridge, 
Rexford  Flats,  and  Dunsbach  Ferry,  show  close  agreement  in  the 
monthly  run-off.  Differences  which  appear  in  the  mean  daily 
discharge  on  simultaneous  dates  may  be  attributed  to  pond-stor- 
age; to  diversion  to  Erie  Canal  at  Rexford  Flats,  and  to  the  fact 
that  some  time  is  required  for  water  to  travel  from  station  to 
station.  Of  the  three  records,  that  kept  at  Dunsbach  Ferry  is 
probably  most  reliable.  The  percentage  of  error  for  either  of 
the  three  is  probably  smaller  for  medium  stages  of  the  stream 
than  for  extreme  high  or  extreme  low  water. 


•  Record  Incomplete.    Dlecbarges  over  18.900  tecoiid-feec  omitted. 
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Bbpost  of  State  Engineer. 


«  Area§  Tributary  lo  Lower  Mokamk  Ri^r  Gauging  StaiSama. 


LOCATION. 


ScbeiMetady 

Krxfnrd  Flate 

DautlMch  Ferrj • 

Houih  of  sUeam ' 


DUTorcBce 
•quar*  juiles 


64 


MOHAWK  BIVEE  AT  REXPORD  PLATS,  SARATOGA 

COUNTY,  N.  Y. 

This  gauging  station  is  located  at  the  New  York  State  feeder 
dam,  four  miles  below  Schenectady.  The  dam  is  of  masonrv 
with  a  timber  apron.  Experiments  on  a  similar  cross  section 
were  made  at  Cornell  University  to  determine  the  proper  coeffi- 
cients of  discharge." 

The  accompanying  tables  of  daily  and  monthly  mean  flow 
include  the  amount  of  water  diverted  for  EMe  Canal  supply. 
They  therefore  represent  the  total  inflow  of  Mohawk  River  to  the 
pond  above  the  dam,  which  is  considerably  greater  than  the 
amount  which  passes  downstream  from  the  dam  during  the  sea- 
son of  canal  navigation.  The  amount  of  diversion  to  the  Erie 
Canal,  prior  to  1900^  was  assumed  to  be  constantly  equal  to  12S 
second-feet  during  navigation  months.  Beginning  with  1900,  the 
diversion  has  been  estimated  by  another  method.  Current  meter 
measurements  of  the  flow  in  Rexford  Plats  feeder  gave  the  fol- 
lowing results: 


DATE. 


October  t7,  1898 
June  2S,  1901 
April  4,  IMl 
May       IS,  1901 


Hydrograpber. 

Flow  in 
canal  r«^er. 
•oound-feeC 

W.  D.  Loekwood 

K.  B>  Horton  ......•«. 

H.  B.  Hmton 

128 

m 

196 

B.  E.  Horton 

t» 

A  comparison  of  these  results,  with  the  mean  monthly  evapora- 
tion rate  from  a  water  surface  for  several  years,  as  shown  by 
records  kept  at  Rochester,  indicates  that  there  is  a  nearly  con- 


a  See  Transactions,  Am.  See.  C  B.,  VoL  ZLIV,  p.  JM. 
5Leakage  of  feeder  gates. 


DiSCHARGK  OF  StSBAMS  :   MoHAlVK    KlVER. 
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stant  ratio  between  the  water  required  for  the  canal  and  the 
mean  mohthly  evaporation.  The  monthly  diversion  has  been 
estimated  from  the  above  data  by  proportion,  for  each  month  of 
the  canal  season  as  follows : 


• 

MONTH. 

Meu 

eteporatioD, 

inches. 

Balimated 
direiaioii  to 

caDAl, 
second-feet 

May 

4.05 

4.04 

6.64 

6.28 

4.07. 

8.18 

1.61 

?o<r 

June 

264) 

July 

2MI 

August 

270 

September 

2.*0 

October 

lAH 

November 

95 

The  flow  over  the  dam  taken  alone,  that  is,  the  amount  of  water 
passing  downstream  from  Rexford  Flats  during  the  canal 
months,  has  been  estimated  as  follows^  in  eecond-feet: 


MONTH. 

M»y  

June • 

July  

Angnst 

September 

October 

NoTemberA 


1809. 

1000. 

8;95A 

2.657 

1,H86 

1,243 

870 

1J57 

166 

1,476 

752 

761 

1,480 

536 

2,696 

8,335 

1001. 


6.146 
6.40ff 
1,540 
1,0.S0 
1,775 
811 
1.995 


The  profile  of  the  dam  is  quite  irregular  and  is  divided  into 
five  sections,  each  assumed  to  be  level  for  purposes  of  computa- 
tion. The  water  has  not  fallen  below  the  crest  since  the  estab- 
lishment of  the  station  and  the  profile  of  the  dam  obtained  be- 
fore the  record  was  started,  has  been  uBed  throughout.  The 
leakage  of  the  dam  has  not  been  estimated. 

When  ice  from  Schoharie  Creek  and  other  tributaries  flows 
out,  and  occasionally  during  other  freshets  caused  by  rainfall, 
the  water  on  the  downstream  side  rises  above  the  level  of  the 
crest  of  the  dam.  Experiments  on  the  flow  over  a  similar  sub- 
merged wier  are  not  available.  The  high  water  flows  have  be(*n 
taken  from  the  discharge  curve.  The  crest  gauges  are  situated 
about  50  feet  upstream  from  the  dam.    At  flood  stages  of  the 
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Ktream,  tbf*  water  flows  through  the  cross  section  opposite  the 
gauges  with  a  relatively  high  relocitj  of  approach.  Owing  to 
this  fact  and  to  the  drowning  of  the  dam  by  backwater,  the 
calculated  flood  discharges  given  below  are  considered  as  ap- 
proximate only. 


DATS. 


Balrantitd 
feet. 


-fr«C. 


lile. 


Febrnarj  14,  l«rO ^ i 

April  22.  1901 • 

December  IS.  1901 ■ 


56.790 
49.4M 
51. 


I 


IS  s 

II  6 

16.1! 
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FlK-  No.  84.-~DlMharEe  at  Hobawk  River  >t  Rutord  Flati,  SarBtoga  Countr.  N.  Y..  ISM 


APR.       MAV       JUNE 


I 
I 


Pig.  No.  K,— Dl»cb»rg9  or  Mohawk  Blur  at  Reiford  Falls.  Saratoga  County.   N.  Y., 


.    Tig.  No,  3«.~DlBcbar£e  ol  Mohawk  River  &t  Rextord  Flala,  Saratoga  Coauty,  N.  7.,  IMC- 


rig.  No,  B7.— DiMhsrgf 


Flat!.  Saratoga  Conntr,  N.  T.,  I 
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Mean  Monthly  Run-Of  of  Mohatok  Biver  at  Se»/ord  Flata,  Saratoga  County,  N.  T. 

[Drainage  area,  3,385  square  milee.] 

IX  8KCO>'D-FBBT. 


jMDtiary   ., 
February.. 

March 

AprU , 

May 

Jane , 

Jaly 

Augast... 
September. 
October..., 
NoTember . 
December  . 


MONTH. 


1898. 


4,471 


18M. 


fi,789 

8,935 

9.004 

17,057 

4,084 

2.014 

488 

294 

98U 

1,C08 

2,821 

7,001 


1900. 


7,M0 

9,032 

4.285 

14,906 

2,857 

1.508 

1.447 

1,746 

081 

78* 

8,440 

6,066 


1901. 


2,822 

1,299 
9,231 
16,701 
6,848 
6.6(8 
1,880 
1.320 
1,905 
1,057 
2,090 
6,981 


IB  8BCOin>-rEET  FBR  8QVABK  MILK. 


January.., 
February . 
starch.... 

April 

May 

June  .••-.. 

Jnly 

Aniraat.-.,. 
September. 
October.... 
Hovember. 
December.. 


MONTH. 


1898. 


1.88 


1899. 


1  70 
1.17 


2. 
5. 

1. 


.66 
.C4 
.20 
.50 
.15 
.09 
.29 
.47 
.81 
2.07 


900. 

1901. 

2  32 

.88 

2.67 

.38 

1.25 

2.72 

4.48 

4.9:1 

84 

1  87 

.44 

J. 97 

.48 

.54 

.51 

.89 

.29 

.59 

.23 

.81 

2.49 

.62 

1.79 

204 

IN  INCHES  ON  DEAIKAGB  ABBA. 


JannaTy  . 

Ftbruary 
Matrb  ... 

Npril.... 

M«y 

•luiio 

.fuiy 


August — 
So  I  ii  ember 
<icfober... 
Nov«rn»ber 
Drceuber. 


MONTH. 


1898. 


1  52 


1899. 


1.96 

1.21 

8. 06 

6  62 

1.88 

.6< 

.17 

.10 

.82 

.51 

.92 

2.88 


1900. 


2  67 

2.7/ 

1  44 

4.94 

.96 

.49 

.49 

.58 

.82 

.26 

3.79 

2.06 


1901. 


.95 

40 

8  14 

6.52 

2.15 

2.21 

.6i 

.45 

.66 

.36 

.69 

S.85 
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Report  of  State  Ehoihekb. 


A  record  of  the  area  of  opening  of  the  gates  in  the  gnard 
lock  at  the  entrance  to  the  feeder,  together  with  the  effective 
head  for  the  period  from  November  11,  to  December  9,  1900,. 
showed  the  mean  daily  diversion  for  the  last  20  days  of  Novem- 
ber to  be  92  second-feet,  and  for  9  days  of  December,  to  the  clos- 
ing of  the  canal,  106  second-feet. 

The  dates  of  opening  and  closing  the  canal,  between  which 
the  record  at  Bexford  Flats  is  affected  by  diversion  to  the 
feeder,  have  been  as  follows: 


DATE  OPENED. 


May  7, 18M 
April  2i,  18M 
April  25,  IMW 
May      «,  1001 


DatecloMd. 


Deeenber  lOt  1808.. 
Deeeober  1,1800.. 
Daeeoibw  1, 1000.. 
neoember  U.  lOOL. 


01^  opened. 
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MOHAWK  BIVEE  NEAR  DUNSBACH  PEBBY,  8ABAT0QA 

COUNTY,  N.  Y. 

This  gauging  record  is  kept  at  the  dam  of  the  West  Troy 
Water  Company,  one-fifth  mile  above  Dunsbach  Perry  Bridge, 
nine  miles  from  the  month  of  the  river.  The  dam  is  in  two 
sections,  situated  on  opposite  sides  of  a  Hudson  Biver  shale 
island.  The  left  wing  at  the  upper  end  of  the  island  has  a  crest 
length  of  380  feet.  The  right  wing,  500  feet  downstream  at  the 
foot  of  the  island,  has  a  crest  280  feet  long. 

The  record  was  established  March  12,  1898,  for  the  primary 
purpose  of  checking  a  system  of  levels  for  the  United  States 
Board  of  Engineers  on  Deep  Waterways,  by  D.  J.  Howell,  C.  E., 
who  has  furnished  the  earlier  portion  of  the  record.  Np  record 
was  kept  from  April  1,  1899,  to  August  1,  1900. 

The  construction  of  the  dam  was  begun  in  1896.  The  lower 
wing  was  not  completed  until  about  October  1st,  of  the  summer 
of  1898.  Openings  existed  in  the  dam  prior  to  this  date,  making 
the  computation  of  the  record,  from  March  to  September,  1898, 
impracticable. 
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In  the  pumping  station  adjoining  the  dam,  are  two  tur- 
bines of  the  old  American  type,  one  66  inches  and  the  other 
75  inches  in  diameter.  A  current  meter  measurement  of 
the  flow  in  the  headrace  leading  to  the  wheel  pit,  October  17, 
1901,  showed  the  turbines  to  be  using  200  second-feet,  under  an 
•effective  head  of  6.7  feet.  The  rated  discharge  from  the  manu- 
facturers tables  under  the  same  head  is  197  second-feet.  These 
turbines  usually  run  24  hours  each  day  at  full  gate  capacity. 
In  computing  the  record,  the  discharge  through  the  water 
wheels  when  running  has  been  taken  constantly  equal  to  200 
«econd-feet.  The  turbines  drive  pumps  taking  water  from  the 
river  for  water  supply  purposes  at  the  rate  of  1,500,000  gallons 
per  day,  equivalent  to  a  continuous  flow  of  2^  second-feet. 

The  dam  is  of  masonry,  with  a  flat  granite  crest  5.5  feet  wide, 
standing  0.75  feet  higher  at  crest  lip  than  at  the  upstream  edge. 
The  average  elevation  of  the  crest  of  the  upper  section  is  174.15 
feet.  The  crest  of  the  lower  section  has  an  elevation  varying 
from  173.46  to  173.50  feet.  The  crest  gauge  is  attached  to  the 
timber  cribbing  50  feet  above  the  lower  section  of  the  dam,  with 
its  zero  mark  at  elevation  172.00,  referred  to  the  United  States 
Deep  Waterways  datum.  Gauge  readings  are  taken  twice  daily 
4it  intervals  of  about  12  hours,  by  Edwin  Conners.  The  mean  of 
the  two  daily  readings  is  used  in  computing  the  flow.  The  dis- 
"Charge  over  the  main  dam  has  been  calculated  by  means  of  the 
weir  formula,  using  coefficients  derived  from  Cornell  University 
-experiments  No.  18,^  representing  an  experimental  cross  section 
almost  identical  with  that  of  the  West  Troy  Company's  dam. 
When  the  water  rises  to  a  height  of  5  feet  on  the  gauge,  it  begins 
to  flow  over  the  masonry  headrace  wall  at  the  right  hand  end  of 
the  lower  section.  This  has  a  broad  flat  surface  of  rough 
masonry.  The  discharge  over  this  portion  has  been  computed 
from  Cornell  University  experiment  No.  12,  on  a  flat  crested 
dam  6.56  feet  wide. 

During  high  water  the  current  of  the  stream  through  the 
cross  section  of  the  channel  leading  to  the  lower  dam  has  a 

a  See  TranMCCiont,  Am.  Soo.  O.  E.,  Vol.  XLIV,  pp.  27i-».). 
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velocity  of  several  feet  per  second.     The  head  due  to  this  veloc- 
ity has  been  added  to  the  observed  head  as  a  correction  for 
velocity  of  approach  to  the  lower  dam.     The  npper  dam  is  situ- 
ated 450  feet  npstream  from  the  crest  gauge.     The  loss  of  head 
from  surface  slope  in  this  distance  as  well  as  the  velocity  of 
approach  to  the  upper  section  of  the  dam  are  also  correcte<l 
for.    The  elevations  of  the  crest  which  have  been  used  are 
those  obtained  by  the  United  States  Deep  Waterways  Survey. 
Xo  allowance  has  been  made  for  leakage  of  the  dam  or  tnrbines, 
which  is  slight.     The  drainage  area  above  the  Dunsbach  Ferrj 
station  is  3,440  square  miles,  or  55  square  miles  more  than  at 
Bexford  Flats.    Notable  high  water  discharges  since  the  estab- 
lishment of  the  record  are  tabulated  below: 


DATS. 


! 

6«ne« 

I    be:sal. 
fetrt 


Marrh        K  IIW ] 

Norraber  11,  1?»P 

XoT«^mber  27.  I90n _ 

Mairh         17.  IWl 

Apr!  8,  1901 

Ap:il  C  1901 ! 

DercmWr  1C.  1901 

I 

1 


R.S 

8  5 
<.6 

7.9  1 

t.9 


47.400 
2l.74<» 


K.299 
4C1« 
SI.4i» 


dMckarre 
-fert 

•q  Bile. 


13  « 

13  <i 

10  I 

U  4 
U3 
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Jftfan  DuUy  Flow  in  Seeond'/eet  of  Mohawk  Riwer  at  Duw^aek  Ferry,  aaraioga  Omnty,  N.  T. 

[Drainage  area  8,410  tqoare  miles]. 


DAT. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jane. 

Jniy. 

Ang. 

Sept. 

Oct. 

Nov. 

5,788 
4.9?0 
4,120 
4,120 
3,820 

a  390 

Deo. 

Ib98. 
I 

1,420 
1  4.'9 
1,4^9 
1,lk9 
1.968 
18.686 

4,120 
8,700 
8,320 
8,3';0 
8,700 
4  920 

s 

8 

4 

5 

6 

7 

8.712     lL9Sa\ 

4.520 
4.120 

8 

4.»20 
4,120 
8,700 
2,614 
8.806 
2,306 
2.614 
6.7I>8 
12,602 
0,288 
6,724 
4.920 
4,620 
4.620 
4,920 
7.660 
8.712 
7.660 
6.724 

8,320 

8,700 

4.520 

41,200 

26.420 

16.440 

1?,602 

9.764 

7,660 

5.788 

5.788 

6.788 

12.024 

9,288 

6.724 

6.256 

6.724 

6,724 

K320 

0 

4  120 

10 

4.120 
8  700 

11 

12 

8  820 

13 

2  9R2 

14 

2  641 

15 

2.6 '4 
2.644 

18 

17 

2,644 
2.644 

18 

19 

2.644 

20 

' 

■•«•••• 

2,644 

21 

2.64  4 
8,820 

22 

'"  * 

•*»•"•• 

23 

•  • •■ •     • 

6,788 
10  8t8 

24 

25 

10.290 

28 

8  712 

27 

9.7641     B.!120 

6,721 

28 

15  788 

18,^80 

9.238 

6,724 

8,820 
8,820 
8,820 

4.1*2) 

29 

8,320 

30 

• 

2.644 
4,120 

81 

Mean. 

6,821 

8,007 

4,262 

7.192 
4.920 
4.120 
4,520 
4.920 
]8,«36 
13.180 
9.764 
7,860 
5,788 
4,120 
4,120 
8,3j0 
8,700 
5,788 
0.784 
8.712 
7,860 
8,721 
4.920 
4,120 
8.820 
8.820 
8,820 
8.706 
4.120 
4.120 
8.3J0 
2.644 
2,300 
2,306 

1,968 
l.OOX 
1.968 
1,968 
1,968 
1,968 
1,630 
1.4-29 
1,027 
1,027 
].0i7 
1.027 
1,027 
1.027 
1,027 
1,027 
1.027 
1,828 
1,429 
1.429 
1.968 
8,820 
3,820 
4,920 
10,866 
5,788 
6.330 
8,724 

7,860 
6.724 
5,788 
4,620 

1899 
1 

a 

3 

..•••..J 

4 

A 

4.920 

24,740 

20,100 

12.024 

8,712 

8,186 

6.724 

7.192 

20,100 

17.172 

12.802 

10.290 

9.704 

8.724 

6.788 

8.712 

9,764 

7,660 

8,724 

7,660 

9,764 

7.660 

8,724 

5,788 

5,788 

6,788 

6,820 

...... 

C 

. 

7 

8 

9 

lu 

ll 

IJ 

13 

14 

15 

18 

, 

17 

IK 

19 .-. 

20 

21 

22 

23 

24 

^ 

2S 

20 

•  •••••• 

27 

28 

24 

ao 

81 

•  •••«•• 

«  •    •  •  • 

Mean. 

5.081 

8,096 

9,261 

•  •  •      .  • 

6Vi  Rkfobt  or  State  E^qihbeb 

JfMH  iNn^  ftM  i»  ft— ^/wl^  MtlUm*  Kit  t  P— it««>  Any.MMU^  OMMly,  FI^ 
|I)nIa<ge  ana,  ),««•  aq nan  bUm.) 
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Mean  M<niHkly  Run-og  of  Mohawk  JUver  M  DwUbach  Ferry,  Saratoga  Gminfy,  N.  Y. 

[Draioftge  arM  8,440  aqnare  miles.] 


BECOND-FBBT. 


Janiiftr J . . . 
F«brnai7 ., 

Ifarch 

April 

^•y 

Jaoe....... 

Jaly 

Ausnat... 
September . 

October 

>iovember 
December  . 


MONTH. 


1808. 


6,821 
8.007 
4,259 


1899. 


6.681 
6,068 
9,261 


1900. 


030 
672 
885 

4,922 
5,862 


1901. 


8,567 
1.141 
9,332 
18.068 
6.622 
6.800 
1,683 
1,580 
1,672 
2.066 
2.004 
8.055 


SECOND  FBR  PKB  BQUABB  MIU. 

MONTH. 

1898. 

1899. 

1900. 

1901. 

JftDQary .....•........••.•••.••••.•.•..■•...•.••■.••-.••.•■■... 

1.65 
1.77 
2.69 

.75 

Febraarr. ......  a... .................................... ....'••. 

.88 

March... 

2.72 

April 

5.26 

• 

1.98 

Jane.. ...•••.,. 

• 

1.88 

July 

.47 

Ansnat 

.27 

.90 

.26 

1.43 

1.56 

.46 

MWUHVV                      •••.>.■■.■...*.............■...■■..••..■...■...■.... 

cepiember....  .......•.•....•■................••••••.•••..•>.. 

.49 

October 

1.83 
2  83 
1.24 

.60 

>  Oram  b^r  ..•.......•.....••..••......••••.......•••........... 

.58 

IXeoembttr ...........••.......••■••••.••.••.•..•••••• 

2.42 

Uf  DfOHBS  ON  DEAINAON  AREA. 


MONTH. 

1896. 

1899. 

1900. 

1901. 

Jannarr  ....................................................... 

1.90 
1.84 
8.09 

.86 

Vebmary.........^ 

•  .84 

March 

._ :: 

8.18 

April .• 

5.89 

May 

2  22 

June.  .••••.....••.....•........•......... 4...... ...... ••....... 

2  05 

Jnlv ..............................  ............................ 

54 

A  Dffaat....  •...••• — 

.81 

.23 

.80 

1.60 

1.79 

.53 

SeDiembcr.  ..••... 

::"":i::::"""":::: "::::""""":: 

.55 

October 

2.10 
8.60 
1.48 

.68 

Korember  .......•.••••......•..•..•.••••••....••••.••.....••.. 

.65 

X>ecember  ..•••......•..•..••••.....•.•.•••.•......•.......•... 

2.79 

MOHAWK  RIVER  SLOPE  GAUGINGS. 

A  series  of  gauging  stations  were  established  at  various 
points  on  Mohawk  River  in  1900  with  a  view  to  determining  the 
ma:ximum  high  water  discharge  and  the  downward  progress  of 
floods  from  the  cross  section  and  surface  slope.   These  stations 
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were  established  under  the  direction  of  the  State  Engineer  and 
Surveyor,  in  connection  with  the  Barge  Canal  Survey,  by  D.  J. 
Howell,  M.  Am.  Soc.  C.  E.,  consulting  engineer.  Gauging  sta- 
tions previously  maintained  by  the  United  States  Geological 
Survey  were  utilized  as  far  as  possible.  On  the  completion  of 
the  investigations  of  the  Barge  Canal  Survey,  the  gauge  read- 
ings at  the  several  stations  were  continued  in  connection  with 
the  measurement  of  the  volume  of  streams. 

A  gauge  board  was  erected  at  each  of  the  principal  points  of 
change  of  slope,  whether  occasioned  by  a  dam  or  by  the  entrance 
of  a  large  tributary.  The  stretch  of  the  river  extending  between 
each  two  successive  gauges  constitutes  a  slope  section.  The 
gauge  boards  have  been  numbered  consecutively  from  1  to  24, 
beginning  at  the  mouth  of  the  stream.  The  elevations  of  the 
zero  marks  of  the  gauges  were  determined  by  a  line  of  precise 
levels,  by  Wm.  B.  Landreth,  M.  Am.  Soc.  C.  E.,  Resident  En- 
gineer Barge  Canal  Survey,  referred  to  the  Greenbush  bench 
mark  =  14.73  as  a  datum. 


Mean  Daily  EUoation  of  Water  Surface  of  Mohawk  Biver  «C  OohoeM  Cb.'«  Dan^  Gaugo  Jfo.  1. 


DAT. 

1900. 

1901. 

Oct. 

Kor. 

Deo. 

Jan. 

Feb. 

Mar. 

Ajn*. 

1 

154.6 
154.7 

156.0 
156.0 
155.0 
156.6 
156  3 
156.5 
156.1 
156.0 
156.1 
156.1 
155  4 
155.5 
155.5 
155.4 
155.3 
155.2 
155.0 
155.0 
155.0 
155.0 
156.0 
155.3 
155.3 
155.4 
155.8 
156.0 
155.7 
165.6 
155  4 
155.4 
155.3 

155.2 
156.1 
155.0 
154.0 
154.0 
164.9 
1549 
154.8 
154.9 
155.0 
155.1 
•156.3 
155.3 
155.2 
155.1 
156.0 
166.0 
154.9 
156.0 
166.2 
155.0 
156.0 
156.0 
155.1 
155.0 
155.0 
155.0 
154.7 
154.7 
156.0 
154.8 

164.6 

154.6 

155.0 

154.4 

164  3 

154.2 

154.2 

153.7 

154.2 

155.1 

154.0 

153.5 

153.5 

153.6 

153.5 

153.5 

156.0 

154.0 

153.5 

153.5 

153.5 

153.5 

154  0 

154.0 

154.S 

154  2 

154.0 

154.1 

• ••**« • 

154.1 
154.5 
154.7 
154.3 
154.7 
154.8 
154  9 
IM.O 
151.9 
156  0 
156.4 
155.4 
155.4 
155.4 
155.4 
155.5 
155.6 
155.5 
156.5 
155.8 
156.4 
156.9 
166.9 
156.8 
156.8 
157.4 
158.2 
158.1 

in.4 

116.4 
156.3 

156.0 

2 

15S.f 

8 

........ 

154.9 

155  9 

4 

155.0 
.154.6 
154.6 
154.4 
154.3 
154.8 
155.4 
155.8 
155.3 
155.1 
155.0 
154.8 
154.8 
154.0 
155.0 

1     156.9 

ft 

157.0 

6 

157.2 

7 

157.5 

8 

154.3 

9 

157.6 

10 

157.2 

11 

154.7 

)2 

156.5 

13 

14 , 

156.5 
156.4 

15 

'     156.5 

16 

'     154  5 

17 , 

156  4 

18 

156.4 

19 

■  • 

154.7 

154.8 

I  155.5 

1  155.0 

1544 

20 

154.3 

21 

154.ft 

?J 

150.3 

2J 

24 

153.5 
154.0 
153.5 

155.8 
155.7 
155.6 

158  2 

157,f 

25 

154.2 

26 

155.0  156.2 
155.2     157  6 

155.1  '  167.5 

154.7  157.0 
154.9      156.4 

154.8    

154.3 

27 

157.0 

38 

20 

•••••• 

80 

tl 

1 
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Mmn  Iktay  Blevati&H  •/    Water  Aci/bm  0f  M^kmwk  JKttr  Ml»w   Wut  2Wy  0».*«  Dam, 

Gauge  No.  2. 


DAT, 

• 

1900. 

i 

1901. 

Oct. 

Kor. 

Deo. 

JaD. 

Feb. 

Mar. 

April. 

May. 

1 

165.7 
165.7 
165.7 
165.7 
165.6 
165.5 
166.4 
165.5 
166.1 
167.1 
166.7 
166.8 
166.1 
166.0 
165.9 
165.9 
165.8 
165.7 
165.7 
165.8 
166.9 
167.5 
167.8 
167.1 
166.8 
J67.7 
170.8 
170.4 
169.8 
168.8 

167.7 
167.2 
167.1 
167.0 
168.4 
168.6 
168.0 
167  9 
167.7 
167.8 
167.0 
166.9 
167.1 
166.7 
166.4 
166.2 
166.1 
166.1 
166.2 
166.2 
166.2 
166.2 
166.8 
166.8 
166.8 
167.9 
167.4 
167.2 
166.7 
166.5 
166.8 

166.4 
166.4 
166.1 
165.9 
165.9 
165.8 
166.0 
166.7 
165.7 
166.0 
166.4 
166.5 
166.4 
100.8 
166.8 
166.;i 
166.2 
166.8 
166.5 
166.4 
166.0 
165.8 
166.0 
166.8 
166.1 
166.0 
165.9 
165.8 
165.8 
165.8 
165.7 

165.7 
105  7 
165.6 
165.6 
166.6 
165.6 
165.5 
165.5 
165.7 
165.5 
165.6 
165.6 
165.6 
165.5 
165.5 
165.5 
165.6 
165.6 
165.5 
165.5 
165.6 
165.5 
165.5 
165.5 
165.5 
165.5 
165.4 
165.4 

166.4 
165.4 
165.4 
165.4 
166.6 
165.7 
166.7 
165.7 
165.7 
165.7 
166.3 
166.7 
166.9 
166  7 
106.6 
166.7 
166.8 
166.8 
167.2 
167.7 
166.0 

165.9 
166.9 
167.8 
165.2 
166.5 
167.0 
166.6 
165.4 
166.8 
166  9 
166.2 
165.1 
165.1 
165.2 
166.8 
166.2 
165.1 
165.2 
165.2 
165.2 
165.0 

166.4 

2 

8 

4 

R. -..........,....«-«... 

ft 

7 

8 

0 

10       ........ 

11 

12 

la 

14 

15 

Iff 

17  

18 

19 

20 

21 

165.8 
165.8 
165.8 
165.8 
165.8 
166.2 
166.1 
165.9 
165.8 
165.8 
165.8 

22 

23 

'm.h' 

165.1 
165.5 

166.2 
165.2 
165.4 
167.5 
16C.4 
165.7 
166.8 

25.... 

27 

29 

31 

Mean  Daily  Slevation  of  Water  Surface  of  Mohawk  River  Above  We$t  Troy  Co.'i  Dam^  Oauge 

No.  3. 


DAY. 


8. 
9. 

10. 
11. 
12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

'J  A. 

23. 

X6. 

27. 

28 

i9. 

30. 

31. 


1900. 


Oct. 


174.4 
174.8 
174.8 
174.3 
174.3 
176.0 
175.0 
174.8 
174.7 
174.7 
174.6 


Not. 


171.6 

174.6 

174.6 

174.6 

174.5 

174.4 

174.4 

174.4 

174.6 

175.8 

175.8 

176.1 

175.0 

174.8 

174 

174 

174 

174 

174 

174 

176 

176.2 

176-0 

175.7 

175-6 

176.3 

178.7 

178.6 

177.7 

176.7 


Dec. 


.7 
.7 
.7 
.6 
.6 
.7 
.7 


1901. 


Jan. 


176.0 

175.2 

175.9 

175.2 

175.8 

175.0 

175.7 

174.9 

177  0 

174.7 

177.0 

174.8 

176  6 

174.9 

176.6 

174.8 

176.4 

174.9 

176.9 

175.0 

175.5 

176.2 

175.2 

175.4 

175.5 

175.8 

175.4 

175.8 

175.8 

175.2 

176.2 

175.2 

175.1 

175.0 

175.0 

175.1 

176.1 

175.6 

175-1 

176.8 

175.1 

174.9 

175.0 

174.7 

175.1 

174.9 

175.1 

176  8 

176.6 

175.1 

176.5 

175.0 

176.0 

174.8 

175  8 

174.7 

175.6 

174.7 

175.4 

174.8 

176.8 

174.7 

Feb. 


Mar. 


174.7 
174.6 
174.8 
174.7 
174.6 
174.6 
174.5 
174.4 
174.6 
174.6 
174.6 
174.6 
174.6 
174  4 
174.8 
174.4 
174.4 
174.4 
174.4 
174  6 
174.5 
174.4 
174.4 
174.4 
174.4 
174.4 
174.8 
174.8 


174.8 

174.4 

174.4 

174.4 

174.6 

174.7 

174.7 

174.7 

174.7 

174.6 

174.7 

175.6 

175.8 

175.6 

176.5 

175.6 

175.7 

176 

175 

176 

176 

179 

177 

177.7 

177.7 

178 

179 

179 

178 

177.4 

177.0 


.7 
.9 
.2 
.7 
.2 
.7 


April. 

May. 

176.7 
176.8 
176.5 
177.8 
178.8 
178.2 
178  6 
179.7 
178.7 
178.2 
177.7 
177.3 
177.8 
177.2 
177.8 
177.8 
177.2 
177.1 
177.1 
177.6 
177.4 
181.0 
179.8 
179.2 
179.6 
179.5 
177.9 
177.1 
176.7 

176.2 

176.4 


Rkpokt  of  Stats  Eboihkkb. 


IfU. 

1 

.>. 

.• 
.■ 

.0 

.• 

.8 

177 :« 

il 

«- 
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71. 

5: 

T7l 
TJ. 
77. 

77l 

77, 

■n'. 
rr. 
n. 

71. 

in:* 

'Hi 

n.\ 
n.t 

n.f 

7J.« 
7f.l 

7S.> 

ii 

n.» 

TS-t 
Tt.l 

Tt^t 

n.f 

7t.8 
JS.T 

i7»:» 

m.T 

I7».t 

■p 

ill 
ii 

m:* 

178?« 
17g.7 

in. I 

17*. « 
ITt.S 

ii».» 

mil 
i7s!s 

17«.l 

il 
isil 

Ii 

m.7 

Si 

1 1. 

n.a 

TT.l 

IS:! 

n- 

MX 
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JfMH  ndltf  SInKin  «r  WaUr  gaifuii  »f  Motumh  Mttr  at  AW«nl  /totf.  ffMif*  ff*. !« 


..  _       —    __,  __ ^^- 

' 

DAT. 

IMP. 

.... 

Oct. 

Mo*. 

Dm. 

Jm. 

Fab. 

Mir. 

Af- 

J 

Kt.O 
9IH.3 

HS.B 

i;i 

IM.t 

Ii 

KM.* 
IM.B 

tu.a 

ZOI.« 

io4.e 

104.4 

S!5 

•M. 

W4. 

m: 

IN. 

«»: 

■04. 

1 

km! 

ID4. 
IM. 

VA. 

S: 

*M. 

S: 

IM. 

IM. 
IM. 

104.6 

imU 

SS:! 

IM.S 

m:* 

IM.O 

M.O 

iM.a 

il 

M.I 

ns.i 

1 

1M.( 

S:! 

ii 

It7.1 

»M.O 

tOGis 

DM.* 

KM. a 

Si:: 

;:::::: 

IM.l 

Si 

MM. 7 

m.i 

MH.S 



7M.8 
lOfi.T 

SS:! 

KM.S 

"wi.i 

IM.S 

IM.T 

ffl-! 

S:! 

11 

ios!4 

KB.1 

ns.i 

104.7 
IH.« 

M 

KH.l 

ffi 

1M.« 

IM.l 

w.( 

DiSOHABOB   OF   iSlABAMS:   MoHAWJC   KlVBS. 


607 


J£e«M  DaO^  JSUwatUm  qf  WaUr  Bwffmo$  of  Uokawh  Bimr  Ah9—  BtaU  Dmm  mt  Statford  JPtatt, 

Gauff  No.  6. 


DAY. 

1900. 

1901. 

Oct. 

Not. 

Deo. 

Jan. 

Feb. 

Mw. 

Apr. 

1 

208.0 
20M.K 
2U8  8 
2(W.8 
208.8 
208.8 
208.8 
208.8 
208.8 
208.8 
208.8 
208.8 
208.0 
208  9 
2U0.0 
200.0 
200.0 
200.0 
208.0 
208.0 
200.0 
200.0 
200.0 
200.0 
200.0 
200.8 
209.8 
200.7 
209.6 
909.6 
909.4 

200.8 
209.2 
209.3 
900.8 
900.2 
200.2 
200.9 
209.2 
2U0.9 
210.4 
210.0 
200.8 
209.6 
209.6 
209.3 
2«i0.4 
-/00.4 
200.2 
209.9 
200.6 
210.6 
210.8 
210.6 
210.8 
210.8 
211.8 
213.4 
218.2 
919.2 
911.4 

910.0 
910.6 
21U.4 
210.3 
210.8 
911.6 
211.2 
911.0 
810.8 

•••••• • 

'iioio* 

910.9 
210.4 
210.3 
210.2 
210.1 
209.8 
209.8 

900.9 
V00.8 
209.8 
200.6 
200.6 
200.4 
900.4 
200.8 
900.4 
209.6 
200.7 
209.8 
900.8 
200.7 
209.7 
2008 
2000 
910.0 
200.0 
2U0.8 
900.7 
900.8 
900.7 
209.8 
200.8 
200.6 
210.3 
210.3 
209.6 
209.8 
900.9 

200.3 

209.9 

909.9 

209.2 

909.1 

200.1 

200.1 

200.8 

900.4 

209.9 

200.2 

209.8 

909.9 

200.8 

200.4 

2004 

200.4 

8a0.6 

209.6 

209.4 

200.6 

20O.4 

206.6 

809.3 

900.9 

900.3 

200.2 

200.9 

200.3 

200.8 

800.8 

20O.8 

900.4 

900.4 

200.3 

209.3 

900.3 

300.4 

900.6 

910.8 

910.4 

210.2 

210.2 

210.9 

910.3 

210.8 

210.6 

910.0 

911.1 

918.4 

919  9 

919.8 

919.3 

913.9 

916.0 

214.9 

918.tf 

811.8 

911.4 

911.1 

a 

210.0 

3 \ 

211.0 

4 

212.4 

6 

219.8 

tl w.—. -. 

913.0 

7 

213.8 

« , 

914.6 

9 

919.8 

16 

912.8 

11 , 

913.9 

19 

912.0 

18 

211.7 

14 , 

211.7 

15 

9U.7 

16 

911.7 

17 

911.6 

J8.... 

211.6 

19 

911.6 

•JU 

911.6 

21..... 

211.8 

•22 

216.4 

914.7 

24 *. 

913.9 

914.6 

26 

914.4 

919.4 

28 

911.6 

911.9 

80 • 

910.8 

Mtan  DaUiy  BUoation  of  WaUr  Surfaoo  of  Mohuwk  Bivor  at  Sohensetady, 

( "«•  Jt»f 

Gmuffo  No,  8. 

DAT. 

1900. 

1001. 

Ool. 

Not. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Juno. 

Joly. 

1 

900.0 
200.0 
200.0 
200.0 
200.0 
200.0 
208.8 
208.9 
2089 
208.0 
208.0 
206.0 
208.0 
200.0 
208.0 
908.0 
2110.0 
200.0 
200.8 
200.1 
2(}0.0 
200.0 
200.0 
200.0 
2000 
200.0 
200.8 
200.6 
200.4 
200.6 
900.4 

909.8 
900.4 
200.8 
200.3 
200.9 
200.9 
200.1 
200.1 
210.9 
210.8 
910.4 
200.0 
200.6 
200.6 
200.6 
^00.6 
200.4 
200.3 
200.4 
200.6 
210.7 
211.4 
211.1 
910.8 
910.6 
912.2 
216.4 
216.1 
213.8 
212.3 

911.6 
911.1 
9108 
210.6 
912.6 
912.6 
911.9 
211.8 
911.6 
211.0 
210.6 
2000 
210.6 
210.6 
210.0 
200.8 
200.6 
200.7 
200.7 
2lf0.8 
200.0 
210.0 
200.0 
200.0 
210.6 
211.8 
211.4 
210.8 
210.5 
210.2 
210.0 

210.1 
910.1 
200.8 
200.6 
200.0 
200.6 
200.6 
200.7 
200.6 
900.7 
910.1 
210.2 
210.4 
210.1 
210.0 
200.0 
200.0 
210.1 
210.0 
200.8 
210.2 
200.7 
200.7 
210.0 
'/OO.O 
2U0.8 
200.7 
210.6 
210.2 
200.4 
200.7 

200.7 
200.6 
200.4 
200.4 
200.4 
200.8 
200.8 
200.8 
200.4 
200.4 
200.3 
200.6 
200.4 
209.4 
200.4 
200.3 
200.6 
700.4 
200.3 
2«i0.4 
200.4 
200.6 
209.4 
200.3 
200.8 
200.3 
200.1 
209.8 

200.4 
900.8 
200.3 
200.3 
200.4 
800.6 
200.6 
200.6 
200.4 
200.6 
210.1 
210.8 
211.8 
210.8 
910.7 
910.9 
910.0 
211.8 
211.1 
911.7 
919.1 
916.9 
914.6 
918.8 
918.7 
916.0 
217.9 
917.9 
916.3 
919.8 
219.4 

• 

212.0 
211.6 
211.6 
213.8 
214.4 
214.6 
216.3 
217.7 
216.8 
214  6 
218.6 
919.0 
919.8 
919.8 
919.8 
919.9 
919.7 
212.6 
919.7 
912.6 
219.8 
990.4 
917.8 
916.8 
217.0 
217.0 
919.8 
9!3.6 
911.9 
911.6 

911.6 
911.9 
211.1 
211.0 
210.6 
210.8 
910.0 
200.9 
909.8 
209.7 
910.0 
911.6 
919.9 
919.9 
911.5 
910.9 
910.6 
911.4 
911.9 
911.4 
911.4 
911.0 
910.7 
911.0 
911.0 
910.8 
910.6 
910.6 
912.0 
911.9 
912.1 

911.7 
911.0 
919.9 
919.0 
911.6 
911.1 
918.9 
218.9 
9!9  6 
911.9 
911.3 
910.7 
910.4 
910.1 
910.0 
900.8 
209.6 
909.6 
900.4 
200.4 
209.4 
910.1 
911.6 
911.8 
2U.3 
210.9 
210.0 
200.7 
200.6 
200.4 

200.8 

2 

209.8 

8 

209.3 

4 

200.2 

5 

200.9 

« 

S09.8 

7 

910«9 

6 

210.1 

9 

209.0 

10 

200.6 

11 

200.6 

19 

200.6 

19 

209.4 

14 

200.4 

15 

900.9 

16 

209.2 

17 

200.9 

18 

200.8 

19 

200.6 

20 

909.4 

31 

22 

23 

24 

26 

26 

27...:;:::;:;:::::.::. 

28 

20 

80 

Jl 

508 


Bepobt  of  Stats  Enoinbeb. 


Jf(Mn  DiUif  EUv^ion  of  W*Uf  S'trfaoe  of  Uoh%wk  SiMr  at  Hofmt'i't  Fsrrv.  Gauf*  JTo.  8. 

DAY. 

1900. 

1901. 

Oct 

KOT. 

Deo. 

Jan. 

Feb. 

Kar. 

Apr. 

I..... 

235.8 

235.5 

285.4 

285.1 

285.0 

284.8 

284.8 

885.0 

288.1 

288.1 

237.2 

286.5 

286.1 

285.9 

285.9 

235.7 

285.4 

235.8 

285.4 

286.5 

239.1 

239.1 

888.7 

288.0 

237.5 

241.6 

244.7 

244.0 

841.8 

839.4 

288.7 
888.8 
288.0 
241.6 
240.7 
240.1 
288.9 
288.4 
288.8 
287.6 
287.2 
287.8 
287.8 
237.8 
288.6 
238.2 
238  0 
238.0 
288.2 
288.8 
888.1 
287.7 
237  5 
X40.7 
239.9 
239.4 
238.4 
287.8 
237.4 
2J7.0 

287.1 
286.8 
236.4 
285.9 
285.8 
286.2 
236.1 
286.0 
286.2 
236.4 
287.4 
237.4 
287.2 
237.2 
286.9 
286.7 
886.6 
286.6 
236.6 
286.6 
286.8 
836.2 
287.0 
286.9 
286.6 
286.2 
286.0 
286.0 
235.8 
236.0 
235.9 

285.8 
285.7 
235.7 
285.6 
285.5 
235.8 
285.9 
286.1 
236.1 
286.2 
286.3 
2359 
236.2 
236.7 
236.4 
286.5 
235.9 
235.7 
2J5.7 
285.6 
235.7 
286.6 
235.6 
215.7 
285.6 
2J5.8 
2856 
285.0 

286.6 
285.4 
885.4 

r 885.5 
285.7 
286.8 
236.3 
286.0 
285.8 
286.4 
287.7 
288.9 
238.9 
«».8 
288.2 
288  9 
239.1 
288.5 
239.9 
240.5 
241.1 
215.2 
241.7 
242.1 
242.9 
24S.2 
246.8 
245.7 
243.6 
241.8 
240.6 

288.8 

2 

288.0 

8 

240.0 

4 

24i.l 

6 

2433 

0 

8a.2 

7 

244.8 

8 

245.8 

9 

844.0 

10 

2<2.» 

11 , 

241.9 

12 

841.5 

18 

241.1 

14 

841.8 

16 

241.4 

18 

241.3 

17 

241.0 

18 

2M.9 

19 

241.0 

20 

840.8 

21 

212.4 

20.8 

23 

246.7 

284.4 

235.3 
236.7 
286.1 
286.5 
285.6 

244.8 

26 

246.6 

244.6 

27 

243.2 

240.5 

20 

289.9 

236.7     240.2 
235.5    

288.4 

81 

1 

IfMn  Daily  Elevstion  of  WaUr  Surface  of  Mohtwk  Rwer  at  Anutordam^  Gattgs  ifo.  10. 


1., 

2. 

3. 

4 

ft. 

6.. 

7.. 

H., 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

\7. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 

27., 

28. 

29. 

80. 

81. 


DA7. 


Oct. 


218  8 
249.1 
219.6 
249.2 
248.9 
248.8 
244.5 
248  8 


1900. 


Xov. 


218.2 
248  8 
248.8 
248.4 
248  5 
248.5 
248.5 
244.6 
2.'iO  5 
250.4 
240.9 
249.4 
249.2 
249.2 
249.1 
249.1 
248  9 
248.9 
249.0 
249.7 
251.2 
251.2 
2M)  9 
250.4 
250.1 
253.8 
256.3 
255.3 
253.8 
252.1 

•  •  •     •  •  •  I 


Deo. 


251.8 
250.8 
250.5 
250.4 
253.0 
252.2 
251.8 
251.6 
251.3 
250  6 


250.8 


1 

.0 
.9 
.9 
.9 


1*50 

250 

249 

249 

249 

250.3 

251  9 

252.0 

252.0 

251.9 

251.8 

251.6 

251  4 
2)3.4 

252  8 
252.4 
2  1.7 
2.M.8 
250  9 
250.4 


Jan. 


250.3 
2M.2 
251.4 
151.6 
251.2 
251.4 
251.3 
251.2 
251.8 
251.6 
252  2 
251.9 
251.9 
251.6 
261.8 
251.2 
251.1 
251.8 
251.1 
250.9 
250.5 
250.7 
251.4 
251.4 
251.0 
251.5 
251.0 
250.5 
250.6 
250.5 
2J0.4 


1901. 


Feb. 

Har. 

250.4 

249.8 

250.8 

249  8 

250.3 

249.8 

250.2 

250.0 

250.1 

250.1 

250.2 

250.8 

250  1 

250.8 

250.8 

250.1 

250.8 

250.8 

250.3 

250.4 

250.2 

251^ 

250.2 

252.4 

250.1 

252.8 

250  2 

252  1 

250.1 

351.9 

250.1 

252.4 

250.0 

253.4 

250.0 

262.4 

250  0 

253.4 

250.1 

254.2 

280.1 

254.8 

250.0 

260.7 

250.0 

257.0 

250.0 

254.7 

848.8 

254.9 

249.8 

256.1 

849.9 

256.8 

249.9 

257.8 

■•*•••• 

254.8 

■•••••• 

26J.7 

253.8 

Apr. 


251.7 

251.2 

251.9 

253.4 

254.5 

254.7 

256.2 

257.1 

255 

254 

253 

251 

252 

251 

r5J 

252 

253  4 
252.5 
852  5 
252  4 
254.9 
26M.6 
2^8.4 
296  1 
257.6 
216.6 
898.6 


DiSOHABGB  OF   StRBAMS  :   MoHAWK  KlYER.  5.09 

Mean  Drnily  Elevation  of  Water  Sur/aoe  of  Mohawk  River  at  Fort  Hunter,  Gauge  JTo.  18. 


DAY. 

,  1800. 

1901. 

Oct. 

Not. 

I>eo. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

267.9 
267.8 
267.7 
267.7 
267.7 
267.6 
267.6 
267.7 
269.5 
269  8 
26^.7 
268.3 
268.2 
268.1 
268.1 
268.0 
267.8 
267.8 
267.8 
267.9 
268.0 
270.0 
269.9 
269.6 
272.0 
273.7 
278.1 
2722 
270.6 
270.1 

269.9 
269.6 
269.8 
269.9 
871.5 
270.5 
270  4 
270.8 
870.8 
260.3 
269.8 
2B9.1 
269.3 
269.2 
269.2 
269.2 
26i.l 
269.1 
269.1 
269.1 
269.1 
269.1 
269.1 
269.1 
270.4 
270.2 
270.2 
260.5 
260.3 
209.2 
269.2 

269.2 
269.2 
269.8 
269.2 
269.2 
269.4 
269.4 
269.4 
269.4 
269.4 
209.4 
269.4 
209.4 
269.4 
260.4 
260.5 
269.4 
269.4 
269.4 
209.4 
269.4 
269.4 
269.4 
269.4 
269.4 
269.4 
269.4 
269.4 
269.4 
269.4 
269.4 

269.4 
269.4 
209.4 
269.4 
269.4 
269.4 
269.4 
209.4 

'iS'i' 

269.4 
269.4 
269.4 

269.4 
969.4 
269.4 
269.4 
269.4 
269.4 
269.4 
269.4 
259.4 
269.4 
269.4 
209.4 
269.4 
269.4 
269.4 

2694 
209.4 
269.4 
269.4 
269.4 
269.4 
269.4 
269.4 
269.4 
269.4 
209.7 
271.4 
871  8 
271.1 
270.9 
271.2 
271.4 
270.7 
271.4 
271.6 
272.6 
278.1 
271.6 
271.8 
271.7 
273.2 
274.8 
274.3 
272.6 
272.2 
270.9 

270  4 

2 i 

270.0 

8 

270.5 

4 ; 

271.8 

6 

972.6 

0.* 

278.7 

7 

■ ■• • • ^N 

278.6 

8 

274.1 

9 

273.2 

10 

272.5 

11 

272.4 

12 

272.0 

18 - 

271.7 

14 

271.6 

15 

271.6 

10 

271.5 

17 

271.4 

18 

271.4 

10 

271.4 

20 

271.4 

272.2 

22 

276.2 

275.0 

24 -• 

278.8 

268.2 
268.5 
268.1 
267.9 
267.9 
267.9 
267.9 

275.0 

20 

278.3 

272.3 

28 

30 

Mean  DaUy  Elevation  of  Wat'ir  Sw/ae^  of  Xohawk  River  at  Toete^  S".  F.,  Ga\tqe  iVo.  14. 


DAY. 

I 

IVOO. 

1901. 

Oct. 

Not. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

276.4 
276.4 

276  8 
276.1 
275.9 
275.9 
276.0 
276.4 
279.4 
278.7 
277.7 

277  0 
276.8 
276.6 
276.5 
276.3 
276.2 
276.1 
276.4 
278.0 
280.2 
280.0 
270.6 
278.7 
878  1 
284.8 
286.6 
286.4 
28i.9 
281.8 

279.9 
279.0 
278.5 
278.3 
282.0 
280.8 
280.5 
280.3 
2P0.1 
278.6 
277.8 
278.9 
278.8 
279.1 
278.4 
278.1 
278.1 
278.1 
278.0 
278.4 
278.4 
278.8 
278.1 
2782 
280.9 
281.1 
280.4 
279.4 
278.8 
278.8 
278.1 

278.2 
277.8 
277.5 
277.2 
277.2 
277.3 
277.4 
277.5 
277.7 
278.9 
279.1 

r9.i 

279.0 
278.7 
278.0 
278.5 
878.5 
278.9 
378.0 
278.1 
277.8 
278.1 
278.6 
278.6 
278.8 
278.1 
277.9 
277.7 
277.6 
277.5 
277.6 

277.5 
277.4 
277.4 
277.4 
277.4 
277.4 
277.6 
2n.8 
277.8 
277.7 
277.6 
2n.6 
277.7 
277.7 
2n.7 
277.6 
i77.6 
277.6 
277.5 
277.6 
277.6 
277.6 
277.6 
277.5 
277.4 
277.4 
277.5 
277.5 

277.4 
277.4 
277  6 
277.6 
277.6 
277.9 
277.7 
277.4 
277.6 
278.4 
279.0 
280.0 
280.0 
270.7 
279.6 
280.1 
280.2 
279.8 
281.7 
281.4 
288.0 
285.8 
286.1 
285.4 
286.4 
287.2 
289.2 
288.2 
281.9 
282.7 
281.4 

280.5 

2 fc 

279  6 

8 

881.0 

4 

283.0 

6 

283.7 

0 

283.1 

7 

284.2 

8 

285.0 

0 

284.7 

10 

283.6 

11 

282.7 

12 

282.0 

18. 

281.7 

14 

281.9 

16 

282.8 

10 

282.8 

17 

281.8 

]ir 

28i.O 

10 

282.0 

90 

281.7 

21 

181.7 

22 

286.0 

»::::;::;::::::::::::::::::;:::::::::;:::::; 

24 

286.5 

89 

286.0 

20 

282.8 

27 

281.6 

28 •. 

89 c. 

*270".7 
976.5 
276.8 

80 

81 

510  HeFOBT  of   bTATK   EmGINKSS. 


DAY. 

* 

1900. 

190L 

Oct 

KOT. 

Dee. 

Jan. 

Feb. 

Htt. 

Apr. 

I  

286.2 
285.8 
285.7 
285.7 
285.4 
285.4 
284.8 
284.8 
289.4 
287.8 
287.7 
286.3 
286.3 
286.8 
286.2 
285.6 
285.5 
285.7 
266.1 
286.9 
288.3 
287.8 
288.4 
287.9 
2d7.4 
298.8 
294.7 
3M.5 
291.6 
280.7 

288.1 

2b8.6 

287. 

287.8 

289.3 

289.3 

289.5 

289. 

388.7 

288.1 

288.5 

288.8 

291. 

290.4 

288.7 

289.8 

289.2 

287.7 

287.3 

288.3 

188. 

287.7 

287.9 

288. 

290.4 

991.1 

390. 

289.1 

288.3 

287.9 

287.8 

287.8 

S'4 

286.1 

3f6.1 

286.1 

286.5 

287.1 

288.1 

2^8.5 

287.8 

388.1 

287.4 

287.4 

287. 

286.4 

286.3 

286.2 

286.4 

286.6 

287.3 

287.1 

286.8 

286.9 

886.5 

386.5 

286.5 

386.3 

386.3 

286.3 

386.3 

2W.1 

286.1 

286.1 

286. 

286 

286. 

285.9 

285.9 

285.9 

285.9 

285.9 

285.9 

285.9 

285.9 

285.9 

286. 

286.1 

286.2 

286.3 

386.3 

386.3 

2lf6.2. 

286.1 

285.9 

286. 

286.1 

285.9 

285.9 

286. 

286. 

286. 

286.3 

286.S 

286.3 

286.1 

286.3 

287. 

2*7.7 

288.4 

288.4 

288.4 

288.3 

388.5 

290.5 

288.4 

289.2 

289. 

291.7 

298.5 

293. 

292.8 

292.9 

298.9 

296.1 

296. 

293. 

391.4 

290.3 

289.4 

2 

289.7 

3 .,....'„  ..  ..... 

290.2 

4 

891.5 

5 

392.1 

tf 

291.5 

7 

292.5 

«... 

293.1 

0 ....•• 

393.1 

10 

303.1 

11 

391.1 

12 : 

290.4 

13 : 

390.4 

14 

290.8 

15 

391.8 

16 

391.1 

17 

390.5 

18 

391. 

19 

390.9 

20 

290.4 

290.4 

22 

293.5 

294.9 

24 

293.6 

286.9 
286.2 
285.9 
285.9 
285.9 
386.a 
286.8 

292.9 

26 

201.5 

280.5 

38 

289.7 

388.7 

30 

387.9 

Mean  Daily  Situation  qf  Water  8ur/aee  qf  Mohawk  lUver  at  St.  JokntwOU,  Qamgo  V;  IS. 

DAY. 

1900. 

1901. 

Oct. 

Nor. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

298.9 

801.8 

301.1 

300.6 

300.7 

8U3.2 

302.4 

302.4 

302.2 

301.5 

300.6 

800.0 

300  0 

300.2 

299.7 

301.6 

301.8 

801.0 

800.6 

800.8 

301.0 

301.0 

800.4 

300.3 

301.1 

303.0 

303.0 

302.3 

801.1 

800.6 

800.5 

300.3 

300.3 
399.9 
299.6 
299.5 
299.6 
399.8 
299.6 
399.8 
800.8 
301.1 
301.3 
801.0 
300.8 
800.6 
300.4 
300.4 
300.5 
300.8 
30U.5 
300.8 
800.3 
800.8 
800.8 
800.6 
800.4 
300.8 
8003 
800.1 
800.1 
800.1 
800.0 

299.9 

8000 
299.9 
289.9 
800.0 
300.3 
3008 
300  8 
800.1 
300.0 
800.0 
209.9 
289.9 
299.9 
280.9 
299.9 
299.8 
399.9 
299.9 
800.0 
299.9 
399.9 
299.7 

'Sili' 

290.6 
299.6 

299.6 
299.6 

389.6 

299.7 

300.0 

S0O.4 

300.9 

301.1 

301.0 

300.9 

301.9 

301.3 

800.9 

303.3 

802.0 

304.0 

305.6 

307.0 

306.2^ 

308.0 

807.9 

810.1 

809.1 

806.8 

8010 

802.9 

302.1 

2 

2C8.9 
298.7 
298.5 
298.4 
298.4 
29rf  5 
209.9 
302.4 
301.6 
300.1 
299.4 
299.2 
299.3 
299.2 
398.8 
298.7 
298.6 
299.8 
801.9 
308.4 
302.9 
302.2 
801.0 
SOl.l 
8U7.6 
808.2 
807.6 
303.8 
302.6 

801  6 

3 

863.6 

4 

8040 

5 

804.3 

6 

804.6 

7 

806.0 

8.. 

SOS  6 

9.... 

809.0 

10 

804.6 

11 

80S.5 

12 

803.2 

13 

803.2 

14 

15 

16 

17 

W 

19 , 

3U :  

21 

22 

28 

24 

25 , 

i» :;;; .;.::..;....:..:ii.. 

27 

28 

299.1 
299.1 
298.9 
298.7 

39 

80 

81 

DisouABOK  OF  Stkbams  :  Mohawk  IIiveb. 
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Mean  Daily  Elevation  of  Water  Surface  of  Mohawk  River  at  Rocky  Rift  Dam,  Gauqe  No.  17. 

DAY. 

1900. 

1901. 

Oct. 

Nor. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

1 , 

816.6 
816.7 
810  6 
816.4 
816.3 
816.3 
316.4 
818.2 
319.7 
318.6 
317.7 
817.1 
817.1 
816.9 
816.9 
316.8 
816.6 
316.6 
817.0 
818.9 
820.2 
819.8 
819.3 
818.5 
819.4 
824.0 
826.8 
824.7 
823.1 
820.0 

819.3 
818.6 
818.2 
818.1 
819.9 
820.0 
820.7 
820.1 
819.8 
818.5 
817.9 
817.8 
317.6 
317.6- 
317.8 
817.2 
817.8 
817.1 
817.8 
817.6 
817.6 
317.6 
817.5 
318.5 
319.8 
810.7 
819.2 
818.6 
317.8 
317.5 
817.5 

'iiY.V 

817.4 
818.1 
818.3 
318.1 
818.0 
817.7 
817.6 
817.4 
317.6 
816.9 
817.3 
317.8 
316.8 
817  0 
817.5 
317.3 
816.8 
817.3 
817.0 
816.8 
816.7 
816.7 
816.7 

816.7 
816.6 
816.6 
816.6 
816.7 
816.8 
316.9 
316.9 
817.0 
816.9 
816.8 
316.8 
316.9 
317.2 
317.1 
316.8 
816.7 
316.7 
316.7 
816.7 
816.6 
816.6 
816.6 
816.6 
816.6 
816.6 
816.6 
816.6 

316.6 

816.6 

316.6 

316.6 

316.6 

816.7 

816.8 

317.1 

817.1 

817.3 

817.6 

817.9 

817.8 

317.7 . 

817.9 

817.9 

318.0 

318.1 

319.3 

819.8 

821.4 

821.7 

322.1 

821.6 

321.5 

822.7 

824.2 

328.7 

822.4 

821.2 

820.1 

819.1 

2 

810.0 

3 

819.6 

4 

821.1 

6 

821.3 

^ 

821.4 

7 .*. 

321.7 

«... 

822.4 

9 

822  8 

10 

322.2 

11 

820.9 

12 :. 

. 

320.4 

13 

820.8 

u 

820.3 

15 , 

320.8 

16 

320.2 

17 

820.8 

18 , 

820.8 

19 

320.4 

20 • 

820.1 

820.2 

21 

822.1 

824.8 

24 

823.7 

822.2 

26 

820.8 

820.1 

28 

816.7 
816.9 
816.7 
816.8 

810.6 

310.4 

80 

318.3 

Mean  Daily  Bleeation  of  Water  Sar/jten  of  Mohawk  River  etbove  Orset  of  Rooky  Rift  Dam, 

Gauge  No,  18. 


DAY. 

1900. 

1901. 

Oct. 

Not. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

822.1 
8i2.1 
822.0 
821.9 
821.8 
821.8 
821.9 
822.8 
328.8 
822.7 
322.3 
821.9 
821.9 
821  9 
831.9 
821.8 
821.7 
821.7 
821.9 
822.8 
323.4 
323.1 
822.8 
822.5 
322.6 
826.6 
326.6 
826.8 
324.5 
823.3 

822.9 
822.6 
8/2.4 
822.4 
828.1 
823.3 
823.2 
823.1 
822.6 
822.3 
822.1 
322.2 
322.1 
322.0 
822.0 
821.9 
323.0 
321.9 
333.0 
822.1 
322.2 
832.0 
882.1 
322.6 
823.0 
328.1 
322.9 
822.6 
328.3 
322.1 
322.1 

• •••*«■ 

•••••• • 

'iS'.i' 

322.2 
322.8 
822.4 
823.4 
322.8 
822.2 
322.0 
822.1 
822.2 
822.0 
831.8 
331.8 
822.0 
322.3 
322.8 
822.0 
822.0 
821.9 
821.8 
831.8 
821.8 
322.0 
822.1 

821.8 
821,8 
821.8 
821.8 
821.8 
821.8 
8n.8 
321.8 
821.8 
821.7 
321.7 
321.6 
331.6 
821.8 
321.8 
321.7 
321.6 
831  6 
321.6 
381.5 
821.1 
320.6 
320.3 
320.3 
'820.8 
320.3 
320.8 
820.8 

820  2 
K20.2 
320.1 
820.0 
820.0 
820.0 
320.1 
330.3 
320  8 
820.4 
810.8 
820.8 
820.8 
320.8 
320.8 
320.9 
320.8 
821.1 
8il.8 
321.8 
823.1 
828.1 
323.0 
822.« 
332.9 
824.3 
826.8 
8».0 
823.6 
322.8 
323.0 

821  8 

2 

8 

•  *«*«■    • 

821.9 
822.5 

4 

823.6 

5 

323.4 

41 

322.8 

7 , ,,_,. 

8280 

g 

823.1 

9 , 

828.2 

10 

332.9 

11 , 

822.7 

It... 

822.8 

18 

822.8 

14 , ,. 

322.8 

15 ...-..-.. 

822.0 

la..  • 

832.4 

17 , 

822  5 

18 

]<22.6 

19 

322.5 

20 M 

322.6 

21 

322.2 

•12 

823.6 

23.... 

324.3 

24 

824  4 

25 

828.8 

26 

822.6 

17  ..................................... 

322.4 

28 •— .. 

822.1 
822.2 
322.1 
822.0 

322.0 

29 ....• ....•••... 

821.8 

20 

821.8 

ai ,.,.. 
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Report  of  State  Enoihees. 


Mean  Daily  JSlevtUion  0/  WaUr  HwJom  of  Mokawk  Ml9€r  mbofH  LiUU  FM$  StaU  Dmmk, 

Oauge  No.  28. 


DAY. 

1900. 

1901. 

Oct. 

K«T. 

Dee. 

Jan. 

Feb. 

Har. 

Apr. 

1 

863.8 
863.8 
863.7 
368.7 
868.8 
363.6 
363.7 
361.6 
865.8 
864.7 
364  3 
364.0 
8689 
363.9 
863.9 
363.8 
363.7 
363.8 
861.0 
365.0 
365.6 
365.5 
365.0 
364.6 
364.0 
367.5 
368.1 
867.5 
366.0 
365.4 

864.9 
864.6 
864.4 

864.6 
865.fr 
366.2 
865.4 
865.2 
361.8 
364.2 
368.9 
364.2 
864.1 
364.0 
864.0 
864.1 
364.0 
864.0 
364.0 
864.1 
364.2 
361.2 
364.3 
364.7 
365.0 
865  2 
365.1 
364.5 
364.4 
864.8 
864.3 

864.2 
8M.2 

864.1 
864.0 
868.9 
868.9 
863.9 
868.9 
864.8 
864.4 
864.4 
864.4 
88C.8 
864.1 
864.2 
364.2 
364.2 
864.8 
864.1 
864.0 
868.9 
864.1 
864.1 
864.1 
864.1 
364.0 
863.8 
383.9 
363.8 
863.9 
863.8 

868.8 
368.7 
868.8 
868.8 

868.8 
868.7 
868.8 
868.8 
868.9 
863.9 
863.8 
863.0 
868.8 
363.8 
863.8 
364  0 
363.9 
363.9 
363.9 
3689 
863.9 
868.8 
36J.8 
868.9 
863  9 
368  9 
363.8 
863.8 

888.8 
368.9 
864.0 
8M.0 
888.9 
868.8 
868.8 
868.8 
363.9 
8642 
864.2 
864.8 
864.4 
864.4 
864.4 
364.4 
864.4 
864.8 
861.7 
864.7 
865.8 
866.8 
866.1 
866.0 
366.1 
367.4 
869.1 
868.6 
867.2 
366.1 
866.5 

8860 

2 

864.8 

8::"::i:;::;!i:™:"::";;::.r:i":i".i. 

865.5 

4 

865.8 

5 

866.8 

6 

80.7 

7 

866.0 

8.-. - 

866.8 

9 

866.4 

10 

868.1 

11 , 

88B.7 

12 

869.5 

13. : 

805.5 

14 

865.6 

15 

865  4 

16 • 

865.6 

17 , 

866  6 

18 

885.7 

19 

885.6 

20 

866.4 

21 .• 

866  3 

22 

866.6 

366.6 

21 

868.4 

366.2 

26 

865.9 

865.5 

28 

863.9 
364.0 
363  8 
363.8 

30 

Mean  Daily  Elevation  of  Water  Surface  of  Mohawk  River  at  Herkimer 

jf.  r.. 

Ganffe  No.  14. 

DAT. 

1900. 

1901. 

Oct. 

Nov. 

Dec. 

Jan. 

Feb. 

lUr. 

April. 

1 

375.6 
375.2 
374.7 

380.1 
377.1 
877.4 
878.0 
378.6 
879.2 
379.2 
377.9 
377.8 
877.0 
377.0 
377.1 
377.6 
877.6 
877.8 
877.6 
877.8 
877.8 
878.9 
379.8 
379.2 
879.1 
878.8 
878.6 
879.4 
379.1 
878.9 
378.6 
378  0 

877I6* 

377.6 

377.6 

878.1 

878.6 

377.9 

877.8 

377.6 

877.8 

378.4 

378.2 

878.4 

878.4 

3788 

878.8 

877.6 

876.8 

876.6 

8n.2 
8n.2 
3n.4 

877.9 
374.4 
878.1 

877.6 
378.8 
878.8 
877.6 
377.4 
377.1 
877.6 
378.8 
378.6 
878.8 
878.8 
878.1 
877,9 
377.2 
876.9 
876.6 
877.0 
377.0 
877.1 
877.4 
8T7.8 
877.2 
876.8 
876.8 
876.8 
876.6 
888.6 
882.6 

882  6 

881.6 
881.1 
380.6 
879.6 
879.6 
878,6 
878.6 
888.6 
877.8 
878.4 
878.5 
878.5 
877.6 

8n.i 

8n.6 
878.1 
878.6 
879.6 
881.4 
882.6 
880.9 
880.2 
880.6 
881.4 
883.1 
884.7 
884.2 
881.9 
882.8 
878.4 

378.1 

2 

878.9 

8 

889.1 

4 ^ 

880.1 

5 

38Q.6 

<I 

375.6 
376.2 
877.4 
378  8 
877.8 
376.5 
375.9 
375.4 
875.3 
875.1 
875.5 
875.5 
874.5 
376.0 
876.7 
877.8 
37e.5 
378.5 
878.6 
879  3 
882.6 
888.9 
383  2 
882.0 
880.6 

380.8 

0^ 

i. ............................... ........... 

881.2 

8 

881.5 

9 

381.1 

10 

380.8 

11 i... 

3S0.6 

12 

880.1 

13 

379.6 

14 .'.... 

879.1 

15 

378.9 

16 ».... 

878.6 

17 

378  6 

18 

878.4 

19 

878.4 

20 

878.4 

21 

22 

23 

24 

25 

26 

27 

28 

875.3 
875.2 
874.8 
374.8 

29 

80 

31 

Dl8CHABG£  OF   StSBAHS  :   MoHAWK   Riy£R. 
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Location  tif  Mohu^k  Bivor  Slope  Gaugit, 


S 

s 

« 
a 


1 

2 

8 

4 

5 

6 

8 

9 

10 

18 

U 

15 

le 

J7 
18 
19 
23 
28 


LOCATIOK. 


AboyeCoboM  Company's  dam 

Below  West  Troy  Company's  dam,  Bnnsbacb  Ferry. 
Above  West  Troy  Company's  dam,  Donsbaeh  Ferry. 

Vischer's  Feriy  bridge 

Below  Rezford  Flat«  dam 

Abiive  Rexford  Flats  dam 

Freeman's  bridge,  Schenectady 

Hoffman's  ferry 

Amstrdam 

Fort  Hunter. 

Yosts  

Canajoharie 

St.  Johnsville 

BeloF  Rooky  Rfft  dam 

Aboye  Rocky  Rift  dam , 

Below  Little  Falls  Paper  Company's  mfll 

Above  Gilbert's  dam.  Little  Falls,  N.  T 

Above  New  York  SUte  dam,  Little  Falls,  N.  Y 


§s 


150.95 
2M.80 
172.28 
174.09 
204.88 
208.36 
208.76 
282.50 
248.45 
207.56 
274.60 
284.68 
297.87 
815.40 
819.78 
821.00 
833.81 
862.29 


II 

B  S  j: 

P 


18.SS 
7  93 
1.86 
80  20 
8.97 
—  4.5» 
38.80 
15.89^ 
19.11 
7.18 
9.9^ 
12.69 
18  03 
4.;t8 
1.22 
12.81 
28  4» 


During  the  severe  winter  months  the  river  was  frozen  over 
throughout  the  greater  portion  of  its  length,  the  greatest  depth 
of  ice  at  the  gauging  stations  varied  from  two  to  three  feet. 
When  the  river  surface  was  frozen,  holes  were  chopped  through 
the  ice  around  the  gauges.  At  such  times  the  readings  show 
the  elevation  of  the  water  surface  as  it  rose  in  these  openings. 

Readings  were  not  taken  at  simultaneous  hours  at  the  dif- 
ferent stations.  In  reducing  the  records,  the  means  of  the  two 
daily  readings  at  each  station  have  been  used  to  determine  the 
fall  and  surface  slope  from  station  to  station.  The  accompany- 
ing tables  show  the  resulting  mean  elevation  of  water  surface 
at  the  principal  stations. 

Gauge  No.  1. — Above  Cohoes  Company's  dam;  record  from 
October  28,  1900,  to  April  27,  1901,  inclusive.  Readings  in  feet 
and  tenths  were  taken  between  6  and.  7  a.  m.,  and  again  between 
6  and  7  p.  m.  William  Butler,  observer.  Gauge  was  attached 
vertically  to  cribwork  back  of  masonry  ice  breaker,  150  feet 
upstream  from  right-band  end  of  the  Cohoes  Company's  dam. 

Gauge  No.  2. — ^Below  West  Troy  Company's  dam;  readings  in 
feet  and  decimals,  taken  at  7  a.  m.  and  between  4;30  and  5.30 
p.  m.,  Frederick  H.  Burgess,  gauge  reader.    March  23,  1901,  aik 


^1^  Bkfoxt  or  Statb  Esgis 

ice  gorge  two  miles  below  this  dam  backed  water  to  at  least 
17  feet  on  gange  No.  2  and  carried  away  part  of  gaoge;  ice  was 
left  in  piles  from  10  to  12  feet  high  along  the  banks. 

Gauge  No.  3. — ^AboTe  West  Troj  Company's  dam;  readings 
taken  from  5  to  5J30  p.  nL,  by  Frederick  Bnrgess.  Beadings  to 
5  feet  were  taken  from  vertical  gange  attached  to  bnlkhead 
above  dam ;  readings  of  5  feet  or  over  were  taken  from  gauge 
attached  to  face  of  forebay  timber  adjoining  pnmp  house. 
Gange  was  divided  decimally  and  is  situated  about  50  feet 
upstream  from  lower  section  of  dam,  right-hand  end. 

Gauge  No.  4. — ^Vischer's  Ferry  bridge,  L.  8.  Clute,  observer, 
readings  in  feet  and  decimals,  taken  at  6  a.  m.  and  from  5  to  6 
p.  m.  December  7,  1900,  river  became  blocked  by  ice,  submerg- 
ing the  gauge.  March  22,  1901,  3.30  a.  m.,  an  ice  gorge  broke 
away;  maximum  gauge  reading  14.0  feet. 

Gauge  No.  5.  Below  Bexf ord  Flats  dam,  H.  B.  Betts,  observer. 
Becord  from  October  21, 1900,  to  May  4, 1901,  inclusive;  readings 
in  feet  and  tenths.  Gauge  was  attached  to  lower  end  face  of 
the  right-hand  abutment  of  dam.  Gauge  carried  away  by  high 
water  March  27,  1901,  and  measurements  from  that  date  were 
made  in  feet  and  inches  from  corner  of  bulkhead  down  to  water 
surface. 

Gauge  No.  6. — ^Fifty  feet  above  Bexford  Flats  dam,  H*  B. 
Betts  observer;  gauge  divided  decimally. 

Gauge  No.  9. — ^Mohawk  Biver  at  Hoffman's  Ferry,  L.  D.  Phil- 
lips, observer;  readings  taken  at  9  a.  m.  and  5  p.  m.  in  feet  and 
decimals,  from  October  24, 1900,  to  April  30, 1901.  Gauge  board 
in  three  sections,  attached  vertically  to  trees  on  left  bank  50 
feet  upstream  from  ferry  cable. 

Gauge  No.  10. — ^Amsterdam,  on  Mohawk  Biver,  E.  Simkins, 
observer;  readings  taken  in  feet  and  decimals  at  7.30  a.  m.  and 
4.30  p.  m.  from  October  24,  1900,  to  April  27,  1901,  inclusive. 
Owing  to  breaking  up  of  ice,  the  water  rose  on  March  22,  1901, 
and  broke  gauge  at  7.6  foot  elevation;  all  readings  after  that 
date  above  7.6  were  estimated  from  the  noted  position  of  points 
on  the  bridge  pier.  Gauge  was  attached  vertically  to  east  end 
of  north  pier  of  highway  bridge. 
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Gaage  No.  13.-r-Mohawk  River  at  Fort  Hunter.  A  vertical 
gauge  board  divided  decimally  was  attached  to  downstream 
face  of  north  abutment  of  suspension  bridge.  John  Brown, 
observer.  Readings  usually  taken  at  8  a.  m.  and  5  p.  m.  from 
October  25, 1900,  to  April  27,  1901,  inclusive. 

Gauge  No.  14. — Mohawk  River  at  Tosts,  Fred  Birch,  gauge 
reader.  Gauge  board  attached  vertically  to  tree  on  left-hand 
bank  of  stream  500  feet  below  railroad  station.  Readings  taken 
in  feet  and  decimals,  at  8  a.  m.  and  4  p.  m.  each  day  from  Octo- 
ber 29,  1900,  to  April  27,  1901,  inclusive.  April  23,  1901,  gauge 
submerged  by  high  water;  reading  about  13.6  feet. 

Gauge  No.  15. — Canajoharie  or  Palatine  Bridge,  William 
Hout,  observer.  Readings  in  feet  and  decimals  taken  at  7  a.  m» 
and  5  p.  m:;^  from  October  25,  1900,  to  April  30,  1901.  Gauge 
board  attached  vertically  to  second  pier  from  right  bank.  Pala- 
tine Bridge.  December  13,  1900,  river  was  blocked  with  ice. 
River  surface  became  frozen  December  15, 1900.  March  26, 1901, 
ice  broke  up  and  water  rose  above  top  of  gauge. 

Gauge  No.  16. — On  Mohawk  River  at  St.  Johnsville,  W.  B. 
Bucklin,  observer.  Readings  taken  in  feet  and  decimals  at  7.30 
a.  m.  and  4.30  p.  m.,  October  28, 1900,  to  April  13, 1901,  inclusive, 
except  February  24th  to  March  2,  1901.  Gauge  board  was 
attached  vertically  to  face  of  old  bridge  abutment  on  left-hand 
side  of  stream,  50  feet  above  present  highway  bridge. 

Gauge  No.  17. — ^Below  Rocky  Rift  dam,  five  miles  below  Little 
Falls,  J.  H.  Nickerson,  observer.  A  vertical  gauge  board 
divided  decimally  was  attached  to  a  basswood  tree  100  feet 
above  the  mouth  of  Oram  Creek  and  about  280  feet  below  Rocky 
Rift  dam.  Readings  taken  from  7.30  to  9.20  a.  m.  and  usually 
at  4  to  5  p.  m.  from  October  28, 1900,  to  April  30, 1901,  inclusive. 

Gauge  No.  18. — Gauge  board  was  attached  vertically  to  left- 
hand  abutment  of  dam,  18  feet  upstream  from  crest,  divided 
decimally.  Readings  were  taken  at  the  same  time  as  those  of 
gauge  No.  17. 

Gauge  No.  19,  in  tailrace  of  Little  Falls  Paper  Company's 
mill.  ^9*9  ff*t  don-nstream  from  Gilbert's  dam.    Gauge  divided 
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in  feet  and  inches.  Beading  taken  once  each  day  by  William 
Hoffman. 

Gauge  No.  23. — Above  New  York  State  dam  at  Little  Falls. 
Charles  B.  Edic,  observer.  Beadings  in  feet  and  decimals, 
usually  at  8  a.  m.  and  5  p.  m. 

Gauge  No.  24. — Mohawk  Biver  at  Herkimer.  Gauge  attached 
to  face  of  north  abutment  of  Washington  Street  highway  bridge. 

In  order  to  compute  the  results,  the  river  has  been  divided 
into  thirteen  slope  sections,  each  covering  the  portion  of  the 
river  between  two  successive  gauges.  The  line  of  gauges  ex- 
tended from  the  Washington  Street  bridge  at  Herkimer  to  the 
dam  of  the  Cohoes  Water  Power  Company.  Throughout  their 
entire  length  the  slope  sections  are  paralleled  by  Erie  Canal. 

• 

The  records  were  not  maintained  during  the  season  of  canal 
navigation.  However,  the  canal  intercepts  some  run-off,  which 
is  usually  carried  in  the  canal  to  the  nearest  aqueduct  or  waste 
weir  and  there  turned  into  the  river.  There  are  ten  waste 
weirs  in  this  portion  of  the  canal.- 

At  the  entrance  of  every  important  tributary,  a  gravel  bar 
has  been  formed  extending  into  or  across  the  channel  of  the 
Mohawk  and  forming  a  sort  of  submerged  dam  over  which  a 
rift  appears  in  low  water.  Many  low-lying  islands  obstruct  the 
stream  channel.  These  for  the  most  part  are  submerged  during 
high  water. 

Slope  Section  No.  1  extends  from  Herkimer  to  Little  Falls 
State  dam,  a  distance  of  7.5  miles.  The  stream  is  tortuous,  and 
contains  a  number  of  large  islands.  The  channel  is  in  earth 
throughout  and  the  stream  bed  is  of  earth,  gravel  and  cobble. 
It  is  bordered  by  extensive  flood  plains,  affording  surface  stor- 
age during  freshets.  Backwater  from  Little  Falls  State  dam 
affects  the  current  throughout  much  of  the  length  of  the  section. 

One-half  mile  below  the  Herkimer  gauge  West  Canada  Creek 
enters  the  Mohawk,  contributing  the  run-off  from  a  drainage 
area  of  5G9  square  miles.  The  only  other  tributary  of  conse- 
quence is  Beaver  Brook,  entering  from  the  north  in  the  middle 
of  the  section. 
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Slope  Section  No.  2  extends  from  the  foot  of  the  rapids  below 
the  lower  or  Gilbert  dam  in  Little  Falls  to  Rocky  Rift  or  Five 
Mile  feeder  dam  of  New  York  State  canals.  The  section  is  4.1 
miles  in  length.  With  the  exception  of  the  first  mile,  which  is 
rocky,  the  stream  channel  is  fairly  straight  and  uniform.  There 
is  very  little  fall  in  this  section,  owing  to  backwater  from  Rocky 
Rift  dam.  The  stream  banks  are  overflowed  in  high  water.  The 
entering  tributaries  are  small  and  quite  uniformly  distributed 
through,  the  length  of  the  slope  section.  The  largest  is  Noudaga 
Creek.  Its  watershed  lies  south  of  the  river  near  the  head  of 
the  slppe  section. 

BUments  of  Mohawk  Biver  Slope  Sections* 


.a 

a 


1 

2 
3 
4 

5 

6 

7 

8 

9 

10 

11 

12 

18 


From 


Herkimer 

GnbeiVsdam 

Rooky  Rife  dam 

St.  Jnhueyille 

GaDaJoharie 

Yosts 

Fort  Hunter 

Amsterdam 

HofftnaDS  Ferry 

Schenectady 

Rfxfoitl  Flats 

Viscbers  Ferry...... 

West  Troy  Co/s  dam 


To 


Little  Falls  SUte  dam. 

Rocky  Rift  dam 

St.  Johnsville 

Canajoharle 

Yosts 

Fort  Hnnter 

Amsterdam 

Hoffmans  Ferry 

Schenectady 

RexfordFlato 

Vischers  Ferry 

West  Troy  Go.'s dam. 
Cohoes  Go.'s  dam 


Length, 
feet. 


89,780 
21,864 
30,996 
46.964 
35,223 
64,140 
2S>048 
85,875 
60,638 
14,350 
27,410 
22,830 
28,048 


Dbainaob  Abba— Squa.be  IdiLBs. 


Head. 

Foot. 

Difference. 

701 

1,206 

695 

1,306 

1,837 

81 

1,337 

1,687 

350 

1,687 

1,862 

176 

1,862 

2,003 

141 

2.003 

3,094 

1,091 

8,094 

3,196 

102 

3,196 

3,248 

52 

3,248 

8,311 

63 

8,811 

8,885 

74 

8,385 

3.408 

28 

3.408 

8,440 

82 

8,440 

8,466 

25 

Mean. 


9984 

1,821} 

1,862 

1.774* 

1,0324 

2.548# 

8,145 

3,222 

3,279i 

3,348 

8.896* 

8.424 

8,462* 


Mean  EUveUion  of  Stream  Bed,  Mohawk  Riter  Slope  SeotUmi, 


u 

I 

0 


1 

2 
8 

4 
5 
6 
7 
8 
9 

10 
11 
12 
18 


From 


Herkimer 

J.  J.  Gilbert's  dam 
Rooky  Rifl dam ... 

St.  Jobnsvlllo 

Gan^joharie 

Yosts  

Fort  Hnnter 

Amsterdam 

Hoffmans  Ferry... 

Schenectady 

Rezford  Flato 

Viscbers  Ferry.... 
Danshaoh  Ferry... 


To 


Little  Falls  SUte  dam.. 

Rocky  Riftdam 

St.  Johnsville 

Cantvjoharie 

YosU   

Fort  Hunter 

Amsterdam 

Hoffhians  Ferry 

Schenectady 

Rexford  Flats 

Viscbers  Ferry 

Dansbach  Ferry 

Gohoes  Gompany's  dam 


Number 
of 
cross- 
sections. 


07 


85 
60 
66 
85 
87 
50 
88 
22 
48 
87 
44 


Average 

elevation 

of  stream 

bed. 


862.14 

288.28 
273.76 
268.62 
256.99 
285.50 
211.82 
200.80 
185.10 
166.73 
152.83 


Averaee 

width 

of  stream 

bed. 


818 
880 
295 
448 
675 
595 
470 
655 
585 
468 
802 
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Slope  Section  No.  3  extends  from  the  foot  of  the  rapids  below 
Rocky  Bift  dam  to  a  point  about  fifty  feet  aboTe  St.  JohnsTille 
highway  bridge.  East  Canada  Creek  enters  the  section  from 
the  north,  halfway  between  the  two  terminal  ganging  stations. 
The  drainage  area  of  East  Canada  Creek  is  283  square  miles. 
Other  tributaries  entering  from  the  north  are  Cmm  Creek, 
Klock  Creek  and  Zimmerman  Creek.  Tributaries  from  the 
south  or  canal  side  are  unimportant. 

The  stream  channel  is  fairly  straight,  containing  occasional 
islands.    The  length  of  the  section  is  5.8  miles. 

Slope  Section  No.  4  lies  between  the  St.  Johnsville  and  Cana- 
joharie  highway  bridges;  its  length  is  8.9  miles.  Canajoharie 
Creek,  draining  an  area  of  69  square  miles,  enters  on  the  south 
500  feet  below  the  head  of  the  section.  Otsquaga  Creek,  having 
a  drainage  area  of  54  square  miles,  enters  from  the  south  at 
Fort  Plain  near  the  middle  of  the  section.  On  the  north  side 
of  the  stream  the  only  important  tributary  is  Garoga  Creek. 
This  stream  has  a  drainage  area  of  89  square  miles.  It  flows 
into  Mohawk  Biver  three  miles  below  St.  Johnsrille.  The  river 
flows  in  a  fairly  uniform  channel  with  occasional  islands,  and 
is  bordered  by  a  narrow  flood  plain. 

A  high  water  mark  near  Palatine  Bridge  at  the  head  of  the 
section  shows  the  water  to  have  risen  to  elevation  304.2,  as  the 
result  of  an  ice  gorge  in  the  spring  of  1893. 

Slope  Section  No.  5,  from  Canajoharie  bridge  to  a  point  500 
feet  downstream  from  Yosts  Station,  includes  a  portion  of  the 
river  channel  6.7  miles  in  length.  The  most  important  tribn* 
tary  is  Flat  Creek,  draining  an  area  of  42  square  miles,  which 
enters  the  Mohawk  from  the  south  at  Sprakers,  near  ^e  middle 
of  the  slope  section.  The  upper  portion  of  the  section  contains 
a  number  of  islands. 

Below  Sprakers  the  channel  is  of  nearly  uniform  width,  the 
bends  are  of  large  radius  and  the  regimen  as  a  slope  section 
good. 

Slope  Section  No.  6,  extending  from  the  gauge  near  Yosts  to 
Fort  Hunter  suspension  bridge,  comprises  a  stretch  of  the 
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Mohawk  without  islands  or  abrnpt  bends,  and  of  nearly  nniform 
width.    It  receives  a  number  of  tributaries. 


NAME  OF  TRIBUTART. 


YatMvllle  Creek 
Brigxs  Rirer.... 
AlUton  Creek... 
Cayftdatta  Creek 
Dftnosoara  Creek 
Anrie  Greek.... 
Sohobule  Creek. 


Distance  from 

head  of  slope 

seotioo,  miles. 


0.0 
1.0 
2.0 
5.0 
8.6 
8.5 
0.7 


Drainage  area, 
sqoare  miles. 


01 


43 

947 


Bntors  wbioh 
side  of  rlTor. 


South. 
Xortli. 
Sonth. 
Korth. 
Korth. 
Soath. 
Sonth. 


The  total  length  of  the  section  is  10.2  square  miles.  Scho- 
harie Creek  enters  one-half  mile  above  the  lower  end  of  the 
slope  section.  Its  drainage,  therefore,  more  properly  belongs 
to  the  next  lower  slope  section.  Its  relatively  large  run-off  dur- 
ing freshets  produces  backwater,  reducing  the  effective  slope 
of  the  section  above.  The  drainage  area  at  the  foot  of  the  sec- 
tion, not  including  Schoharie  Creek,  is  2,147  square  miles,  and 
the  mean  for  the  section  is  2,075  square  miles. 

Yatesville  Creek  enters  the  Mohawk  just  above  the  upstream 
end  of  the  section  under  consideration;  its  drainage  area  has 
been  included  in  the  present  section  to  which  it  most  properly 
belongs  rather  than  in  that  of  the  section  next  above. 

Slope  Section  No.  7  includes  Mohawk  Eiver  from  Fort  Hunter 
to  Amsterdam,  a  distance  of  5.3  miles.  The  stream  channel  is 
broad  and  for  the  most  part  divided  into  two  parallel  courses 
by  a  line  of  narrow  islands,  extending  through  its  center.  The 
largest  tributary  is  South  Ghuctenunda  Creek,  which  enters 
1,000  feet  above  the  downstream  end  of  the  section.  Kyadero- 
seras  Creek  enters  at  Akin  nearly  mid-length  of  the  section. 

Slope  Section  No.  8  extends  from  Amsterdam  to  a  point  50 
feet  upstream  from  Hoffman's  Ferry  Cable.  It  includes  a  length 
of  6.8  miles  through  which  the  river  flows  in  a  broad  and  nearly 
straight  channel  interspersed  with  islands.  Numerous  small 
tributaries  enter  from  both  the  north  and  south  slopes,  the 
most  important  being  North  Chuctenunda  Creek  at  the  head 
of  the  section. 
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Slope  Section  No,  9  extends  from  Hoffman's  Ferry  to  Free- 
man's Bridge  one  mile  below  Schenectady,  a  total  distance  of 
11.3  miles.  In  the  vicinity  of  Schenectady,  the  stream  has  sev- 
eral abandoned  channels,  of  which  Binne  Kill  is  the  largest. 
Through  these  the  water  flows  during  freshets:  During  low 
water  they  become  stagnant  lagoons,  enclosing  large  islands. 
Verf  Kill,  Poentic  Kill,  and  Plotter  Kill,  and  other  small  tribu- 
taries enter  this  section. 

A  high  water  mark  at  Glenville  Bridge,  Schenectady,  shows 
an  elevation  of  the  water  surface  of  220.9  feet. 

Slope  section  No.  10  covers  a  length  of  2.7  miles  from  Free- 
man's Bridge  to  the  State  feeder  dam  at  Rexford  Flats.  The 
water  level  is  controlled  by  the  dam  at  the  foot  of  the  section, 
which  forms  a  long,  broad  pond.  Alplaus  Kill  is  the  only 
important  tributary.  This  has  a  drainage  area  of  52  square 
miles,  and  enters  from  the  north  about  one  mile  above  the  Rex- 
ford Flats  dam. 

At  Delaware  and  Hudson  railroad  bridge,  near  the  head  of 
the  section,  the  highest  recorded  water  mark  is  elevation  222.9. 

Slope  Section  No.  11,  reaching  from  below  Rexford  Flats  dam 
^o  Vischer's  Ferry  highway  bridge,  includes  a  length  of  the 
stream  of  5.2  miles.  The  river  channel  is  straight,  of  varying 
width  and  mostly  free  from  islands.  The  fall  is  comparatively 
rapid.  Below  Rexford  Flats  the  Erie  canal  crosses  Mohawk 
river,  following  the  left  bank  from  Aqueduct  to  Crescent,  where 
it  recrosses  to  the  right  bank.  The  tributaries  are  small. 
Stony  Kill,  the  largest,  enters  from  the  north  near  the  foot  of 
the  section. 

Slope  Section  No.  12,  4.3  miles  in  length,  extends  from 
Vischer's  Ferry  bridge  to  West  Troy  company's  dam,  near  Duns- 
bach  Ferry.  Much  of  the  section  is  included  in  flowage  from 
the  dam  at  its  foot.  In  the  upper  reaches  of  this  section  the 
river  broadens  out  and  enfolds  a  number  of  islands.  At  Niska- 
yuna  the  recorded  flood  elevation  is  187.9.  At  Fort's  Perry 
the  water  is  stated  to  have  reached  a  height  of  185.5  feet* 
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Slope  Section  No.  13,  extending  from  below  Dunsbach  Ferry 
dam  to  Cohoes  Company's  dam,  includes  5.3  miles  of  the  stream. 
The  surface  level  is  affected  by  backwater  from  Cohoes  Com- 
pany's dam. 


XotMT  Mohawk  Biper,  High-Water  Marka.a 


LOCATION. 


Bnnsbaoh  Ferry  bridge 
DoDsbach  Ferrv  bridge 
Creeoent  Aquednct .... 
Creecent  Aqaednct .... 
CobooB  Companj's  dam 
Cohoea  Company  *a  dam 


Elevation. 


187.6 
181.0 
170.0 
174.8 
165.2 
161.0 


Bate. 


Spriog,  1868. 
Ice  gorge,  «priDg  1888. 
loe,  spring  1868. 
Ordinary  spring  ffeshet. 
Ice  freshet,    spring  1868. 
March  16, 1888. 


a  From  U.  S.  Deep  Waterways  **ps. 


FaU  of  Mohawk  River  from  Gauge  No.  f,  belmo  West  Troy  Oompany*e  Dam,  to  Oauge  Ifo.  1, 

above  Oohoee  Company't  Dam. 


DAT. 

1800. 

1001. 

Oct. 

Not. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

•1 

11.10 
11.06 
10.85 
10  70 
11.05 
10.05 
11.00 
11.15 
11.80 
11.66 
10.05 
10.95 
11.05 
11.00 
11.10 
11.07 
10.00 
10  70 
11.00 
10.90 
11.40 
11.60 
11.45 
11.40 
11.30 
11.55 
13.26 
12.00 
12.30 
11.85 

11.75 

11.25 

11.45 

11.40 

12.18 

12.10 

11.85 

11.00 

11.55 

11.20 

11.60 

11.45 

11.60 

11.80 

11.10 

10.06 

11.15 

11.15 

11.20 

11.25 

11.16 

10.06 

11.06 

10.85 

11.00 

11.00 

11.65 

11.60 

11.35 

11.10 

11.05 

11.20 
11.80 
11.15 
11.05 
11.06 
10.85 
11.05 
10  05 
10  80 
11.05 
11.80 
11.20 
11.15 
11.10 
11.85 
11.20 
11.20 
11.40 
11.50 
11.25 
11.05 
10.85 
11.00 
11.20 
11.00 
11.06 
10.00 
11.10 
11.10 
10.80 
10.00 

11.15 

11.10 

10.65 

11.20 

11.32 

1135 

11.34 

11.82 

11.46 

10.55 

11.60 

18.08 

12.03 

11.00 

11.85 

11.03 

10.60' 

11.53 

11.07 

11.88 

12.00 

11.07 

11.47 

10.65 

11.15 

11.80 

11.40 

11.85 

11.85 
10.00 
10.75 
11.10 
10.05 
10.00 
10.05 
10.80 
10.75 
10.70 
10.85 
11.30 
11.50 
11.25 
11.85 
11.25 
11.25 
11.36 
11.70 
11.85 
9.06 

0.90 

2 

11.05 

S 

11.00 

4 

8  30 

5 

0.45 

6 

0.80 

7 

0.20 

8 

7.10 

0 

8.65 

10 

0.75 

11 

0.45 

12 

8.65 

13 

8.60 

14 

8.65 

16 

8.70 

16 

8.75 1 

17 

8.75 

18 

8.85 

10 

8.85 

20 

8.00 

21 

8.15 

22 

23 

11.80 
11.80 
11.85 
11.12 
10.05 
10.86 
11.10 
10.05 
11.00 

24 

7.30 

25 

6.06 

26 

7.05 

27 

10.55 

28 

30 

"o.io* 

8.70 
0.23 

80 

81 

!• 


1  . 


i_t: 


l.lff 


r  ., 


^*  *  "^^«^««^^d 


..   — J4 


l.U 


l.« 


xm 
xm 


»^^^«  tfitf 


..I 


wmm^ 


1-K 
1.M 


»  ^  ^  ^  »  ^m^*  m^^m^^^  < 


s^: 


1-4 
1.4 
1-4 


IJB 


l.«S 
IJi 


1-Ji 


8 
M 


.U 


».n 


*  ^mm*  mm m-m « m-^m ^^»^^» ^1*^^^ ^^^^< 


«. 


21. 


.21 
.•1 


1.U 


l-S 

i^a 
>  i.« 


I 


t.«     rjm 


1.7K 
1-Tl 


1.M  ,    S.<1       l.»  . 
1.1S  '    2.«       1.TI  \ 


1  tji     i.n  L 


1.41 
l.« 


1.71 
l-JI 

.71 


#WI«f 


jr«.i^i» 


DAT. 

]f88L 

n 

"L 

OdL 

S«r. 

»-. 

Jm. 

M. 

*- 

^ 

1--, „.r,rrrr      ...,..............—  .. 

•mmmmm • 

28.44 
28.88 

28.48 

28.48 

28.84 

28« 

28.78 

28.88 

88.8t 

28.88 

28.48 

28.84 

28.74 

28.88 

28.88 

28.78 

28  88 

28.88 

88.04 

28.84 

28.44 

28.04 

28.14 

28.14 

28.88 

28.84 

27.74 

27  28 

27.84 

27.88 

88.78 
28.14 

988 
27.88 
27.74 
28.28 

28J8 
28.« 

•  ••«••  ■ 

'iilii' 

28.88 
28.88 
25.84 
28.14 
28.88 
28.74 
27.18 

27.88 
28.18 
S7.84 
27  J8 

27  J8 
».2» 
27.U 
28.88 
27.18 
28.84 

27^84 

28  88 
27.88 
27.88 
27.24 
27.44 
27.84 
27.28 
27.74 
27.84 
27.78 
27.88 
87.88 
27.74 
28.88 
28.74 
98.84 
28.24 
28.18 

28.44 

28.44 
».44 

28.84 

28.M 
S.88 
28.84 
28.18 
28.88 
28.78 
28.84 
28.88 
88.88 

28388 
98.14 
28.64 

28.84 

98.98 

98.19 

98.88 

28.88 
98.12 
27.88 
27.88 
98.84 
27.88 
27.24 
28.M 
27.84 
2V.T4 
27.48 
97.44 
98.82 
27.M 
28.84 
27.84 
27.88 
••*..■ . 
27.88 
27.48 
98.18 
28.88 

88.82 

J 

a  ,,,„,,,, 

88.9 

4 ^.. 

i ^ 

• ^ 

7 

• 

9r.» 

28.81 
98.84 
88.14 
98.88 

9 

88lS 

10 

8108 

11 

88.41 

12 

li 

14 

82.88 
84.48 

27.SI 

U 

\% 

• »•••• • 

27  Jl 

87.24 

17 

18 

••«•••• 

27.81 
97.88 

If 

97.87 

20 

21 ^ 

22 

••••••• 

27.22 
21.87 
98.14 

22 

24 

Jfi 

28.88 
28.84 
28.84 
28.88 
28.78 
28.84 
28.58 
28.44 

28.47 
28.12 
88.46 

20 

28.14 

27 

88.18 

28 

88.14 

28 

80 

8f 

91.64 

28.10 

DisoHABOB  OF  Stbbams  :  Mohawk  Bivbb. 

Fall  ^  Jfoftatct  J?iger  frvm  BeJUneetrndy,  Oaug*  No.  8.  U  Keoffwd  Flati^  Oauge  If;  6.* 


628 


DAY. 

1000. 

1901. 

Oct. 

Nov. 

Dec 

Jan. 

Feb. 

Mar. 

Apr. 

1 

.00 

.18 

.17 

.82 

.17 

.17 

.01 

.07 

.15 

.07 

.07 

.11 

.04 

.14 

—.05 

—.02 

.0 

.0 

.81 

.24 

.0 

.0 

-.07 

.0 

.08 

.12 

—.08 

-.20 

—.21 

—.03 

.04 

.02 

.15 

.05 

—.08 

.0 

—.08 

—.10 

-.07 

.26 

.89 

.41 

.11 

.06 

.11 

.96 

.11 

.06 

.06 

.11 

.61 

.21 

.56 

.51 

.46 

.21 

.94 

2.01 

1.91 

1.66 

.91 

.66 
.66 

.86 
.26 

1.71 

1.11 

.76 

.76 

.66 

.26 
1.41 
1.06 
.69 
.41 
.36 
.26 

.21 
.91 
.01 
.01 
.41 
.21 
.16 
.41 
.16 
.16 
.96 
.41 
.69 
.48 
.26 
.08 
.01 
.06 
.10 
.01 
.51 
—.04 
—.04 
.16 
.11 
.16 
—.54 
.18 
.56 
.11 
.46 

.41 

.26 

.26 

.21 

.81 

.21 

.21 

.01 

.01 

.21 

.11 

.21 

.16 

.11 

.06 

— 04 

.06 

— 14 

— 14 

—.04 

— 04 

.06 

— 11 

.06 

.06 

.16 

.06 

.11 

.11 

.06 

.01 

.01 

.06 

.11 

.26 

.21 

.16 

.11 

.46 

.66 

.86 

.61 

.46 

.61 

.61 

.61 

.61 

.81 

1.04 

2.76 

2.41 

1.51 

1.41 

2.18 

2.89 

8.06 

2.26 

1.51 

.96 

.86 

2 

66 

3 

66 

4 

1.41 
61 

6 

6 

1.46 

7 

1  51 

8 

3.16 

9 

1  96 

10 

1  71 

u 

1  96 

12 

1.01 

19 

1.11 

14 

1.11 

16 

1.16 

16 

1.21 

17 

1.11 

18 

1.08 

19 

1.21 

20 

1.01 

21 

1.01 

4.06 

28 

2.66 

2.41 

25 

2.44 

2.66 

27 

1.41 

1.11 

29 

.76 

.71 

81 

*  Minue  eign  uidio«iM  baekwater  from  dam  below. 
FaXL  ^f  JfoAawt  B49#r  y^m  B9mg%  K:  P,  KofmaaC^  Ftrty  to  Gaugo  W:  $,  BoktnstUidy. 


DAT. 

1900. 

1901. 

Oct 

Not. 

Dee. 

Jan. 

Feb. 

Ifar. 

Ai>r. 

1 

26.00 
26.10 
26.07 
25.80 
25.75 
25  68 
25.70 
25.87 

27  90 
27.80 
26.80 
26.55 
26.45 
26.86 
26.85 
26.25 
25.95 
26.06 
26.0^ 
26.90 
28.86 
27.75 
27.65 
27.26 
27.06^ 
29.92* 
29.26* 
28.85* 

28  00* 
27.06* 

27.80 
27.56 
27.60 
27.46 
29.10 
28.06 
28.15 
28.10 
28.90 
27.90 
27.00 
27.25 
26.85 
26.70 
27.80 
28.80 
28.60 
28.80 
28.89 
29.40 
28.40 
28.19 
97.95 
27.60 
90.26 
28.15 
28.00 
27.67 
27.80 
27.25 
27.00 

27.05 
26.70 
26.60 
96.85 
25.90 
26.60 
26.65 
26.95 
26.60 
26.65 
27.85 
27.26 
26.77 
27.08 
98.90 
26.88 
26.76 
96.55 
26.66 
96.80 
96.10 
96.45 
27.86 
26.90 
26.75 
26.45 
26.80 
26.58 
25.75 
26.55 
26.26 

26.10 
26.20 
96.26 
26.20 
26.10 
26.50 
26.60 
96.80 
96.76 
26.76 
26.86 
26.45 
26.76 
27.80 
27.00 
27.20 
28.46 
26.26 
26.85 
26.26 
26.26 
26.20 
26.26 
26.26 
96.85 
26.00 
26.86 
96.80 

26.15 

26.05 

26.16 

26.20 

26.80 

26.85 

26.80 

26.66 

26.40 

26.90 

27.60 

28.05 

27.66 

27.50 

27.55 

28.00 

28.15 

27.70 

28.76* 

28.75* 

29.92* 

29.00* 

27.05* 

28.80* 

28.80* 

29.19* 

29.42* 

28.45* 

28.80* 

28.06* 

28.10* 

27.85* 

2 

27.55* 

8 

28.45* 

4 

28.30* 

■  6 

28.90* 

6 — 

29.75" 

7 

29.55* 

8 

28.10* 

9 

28.70* 

10 

28.86* 

11 

28.84* 

12 

28.50* 

18... 

28.80* 

14 

28.50* 

15 

28.69* 

16.,.. 

28.45* 

17..... 

28.80* 

18 

28.88* 

19 

28.86* 

20 

28.80* 

21 

29.66* 

22 

29.83* 

29 

29.40* 

24 

25.40 
*«.28 
26.75 
26.90 
26.06 
26.15 
28.16 
26.06 

28.66* 

96 ; 

29.52* 

26 

27.60* 

27 

29.40* 

29 

97.85* 

29 

88.00* 

90 

87.90* 

81 

*Dne  ta 

» saddex 

ifk^het 

i. 

or  s 


FaZ  ^  MiJL^mk 


X«u9 


DAT. 


1 ,., ,. , 

0.9 
9.9 

1  .9 
0.9 
09 

U.9 
12.9 
U.9 
n.74 
13.9 
U.M 
13.9 
U.9 
U.9 
U.M 
U.9 
UJf 
IS.lf 
12.9 
12.9 
12.14 
•  12  U 
U.9 
U.9 
1  U.M 
1  11.9 
11.9 
11.9 

U.9 

12.9 
U.IO 

cs 

119 
11.9 
U-74 
11.74 
U9 
1X9 

n.74 

V1.U 
u.9 
u.9 
11.9 
U.M 
U.M 
13.9 
U.Tf 
13.9 
U.74 
U.9 
13.9 
U9 
U.9 
12.9 
U.9 
U34 
13.40 
13.9 

O  9 

;5.M 

u.9 
15.9 

:5  9 

u.9 
Ua4 
U.9 
U.9 
14.74 
9.9 
14.9 
9.9 
99 
14.9 
M-M 
MM 
M.9 
14.9 
M  9 
.  1434 
■  9.9 
14  4* 
14  9 
U.9 
1  14.9 
1  14.9 
M.M 
14.9 
14.9 
■ 

99     99 
I4.M     M.M 

UJf     99  1 
14.M      MJf  ' 
99     OJf 
M.M     S9 
MJf     M.9 
99     M.9 
U-9     09 
09     0.9 
99     0.9 
0.9     U.9 
0.9     0.9 
0.9     0.9 
0.9     0.M 
M.M     0  9 
M.9     0.9 
14.9     139 
9.9     0.9 
M.9     13  74 
M.9     U.M 
M.M  .  U.9 
14.9     U.9 
14.9     119 
9.9     9.9 
M.9     11.9 
9.9  .  13.M    . 

11.0    . 

11.9    . 

1 U.9    . 

I             ' 

119 

4 _ - 

™-    mmmm  -        ^  ^mm  m  mm^mmm  m  m  m  m  m  ^m  mm  m  mmm^^^m  m^m^mm  m  m  m -^     «■«««««  - 

•  -■  mmmmmm  ^mmmmmmmmmmm  ^^mmm  mmm  mmmmmm^mmm^mmmm-      m^m-m^m^  m 
W^ mmm^mm mmmmmmm m mmmm^mmm mm^mmm^m^m^     mmmmmmmm     ^^^^m^m 

9 — 

1 » 

U.U 
11  14 
U3« 
U.3 
U.M 
11.9 
U.9 
U9 
U.9 
UJi 
U.9 

U .— ' 

UJf 

u.::::::::;i.::::::.ii:i::::::::::::::;::::  ::r::.' 

mm 

15 

14 ... 

17 

u.9 

UJf 

9 

9 .^ 

turn 

11.9 

9 

U.9 

r. 

9 

M.m 

9*4 
11  M 

ll.lf 

».,., U  9 

14  If 

9 '  U.9 

27 13.9 

9.9 
U.3> 

9 !  U.9 

9 !  U-9 

31 j  U.34 



FmU  of  M^katek  JUwer/r^m  Fvrt  Hmmter,Gmm 

mJf^ 

I3.to^i 

.u«»^ 

«,  Bmmft  K:  If, 

DAT. 


190). 


191. 


Oct.      ^'oT.      Dec.     Jaa.      Feb.      Mar.     A^. 


1 ^ ! 

2... ., 

....... 

10.71 
If.Ol 

18.9  '  18.01  '  10.01 
18.81  ,  18.9  1  If.M 
18.81     17.9  I  If.U 

9.9 

9.9 

If.M  ■ 

lf.9  • 

lf.9 

lf.9  ' 

9.18 

0.9 

If.U 

If.fl 

18.9 

If.fl 

If.M 

If.fl 

18.9 

18.81 

0.01 

0.9 

17.9 

17.41 

17.9 

0.41 

14  81 

17.9 

17.9 

17.9 

18  9 

18.51 

17.9 

9.9 

0.9 

9.71 
9-9 

% • 

18.9 
18.81 
lf.21 
10.11 
10.11 
10  08 
lO.M 
18.M 
18.81 
18.9 
0.9 
18.01 
18.9 
0.81 
18.01 
18.01 
0.9 
18.9 
18.9 
18  78 
10.01 
10.18 
2I.M 
9.9 
18  81 
18.01 
17.81 
I8.M 

0.81 

4 

If  .51      17.9  1 

10.21 
10.9 
10.21 
10.81 
9.11 

iflii' 

lf.21 
If  .21 
lf.9 
lf.21 
If  .81 
18  31 
9.9 
lf.21 
If  SI 
lf.9 
If.Sl 
9.41 
lf.9 
lf.41 
If  51 
If.fl 
1f.5l 
9.51 

18.9 

9 , 

18.48 
18.9 
18  9 
18.9 
189 
18.71 
lO.W 
lO.tfl 
109 
10.9 
10.81 
10.81 
18.9 
17.81 
17.11 
17.11 
17.21 
17.9 
17.61 
17.71 
17.9 
17.41 
17.81 
17.9 
17.9 
18.9 
18.81 

18.01 
18.01 
18.11 
18.21 
18.11 
17.81 
17.21 
17.51 
17.51 
17.81 
18.11 
0.9 
18.81 
18.11 
18.81 
18.51 
18.01 
18  9 
17.9 
U.fl 
0.9 
17.01 
18  41 
18.01 
18  81 
18  01 
18.9 

0.18 

8 

18.18 

7... 

17.41 

8.;:.  :  : i..;.... 

17.9 

o.:;::;:i:;:i.:::. ..:;:.: ;:.:::::::.'::::::. 

17.9 

10 

18.21 

11 

0.9 

12 

If.fl 

13 

18.f7 

14 

0.81 

1ft 

0.71 

18 

18.71 

17 

18  81 

18 

18.  M 

10 

18.9 

9 

0.01 

jl ^ 

17.9 

9 

0.9 

23 

18.81 

34 

17.71 

25 

10.18 
18.01 
18.9 
10  01 
10.01 
10.48 
lO.M 

17.48 

9 

17.9 

27 

18.71 

28 

20. 

M 

81 

•^•••^  * 

DlSOHABGB  OF  StBIAHS  :  MoBAWK  BlVEB, 


525 


Fall  ^Mohawk  River  from  Ttftto,  Gaug*  No.  14,  to  Fort  ffunt«r,  Oaugt  No,  8. 


DAT. 

1000. 

1001. 

Oct. 

Kov. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

1 ^... 

8.58 

8.68 

8.63 

8.48 

8.28 

8.88 

8.43 

8.78 

0.03 

0.48 

0.03 

8.73 

8.68 

8.58 

8.43 

8.38 

8.88 

8.88 

8.68 

10.08 

12.28 

10.08 

0.63 

0.23 

6.18 

10.63 

13.53 

14.23 

12.38 

11.28 

10.08 

0.48 

0.28 

8.48 

10.58 

10.88 

10.18 

10.08 

0.03 

0.28 

8.48 

0.88 

0.58 

0.08 

0.28 

8.08 

8.08 

0  08 

8.08 

0.33 

0.8S 

0  28 

0.08 

0.18 

10.53 

10.88 

10.28 

0.08 

0.58 

0.13 

8.03 

0.03 
8.68 
8.38 
7.08 
7.08 
7.08 
8. 03 
8.18 
8.88 
0.58 
9.78 
9.78 
9.68 
9.88 
9.28 
9.03 
9.18 
9  58 
9.28 
8.78 
8.43 
8.73 
9.28 
9.28 
8.08 
8.78 
8.53 
888 
8.28 
8.18 
8.18 

8.18 
8.08 
8.03 
8.03 
8.03 
8.08 
8.23 
8.48 

"i'.ii' 

8.28 
8.13 
8.38 
8.33 
8.83 
8.28 
8.18 
8.18 
8.18 
8.28 
8.20 
8.13 
8.23 
8.13 
8  08 
8.03 
8.13 
8.13 

7.08 

8.01 

8.18 

8.18 

8.28 

8.53 

8.88 

8.08 

8.28 

908 

9.38 

8.58 

8.68 

868 

8  63 

8.98 

8.83 

9.13 

10.88 

9.83 

10.48 

12.73 

13.58 

18.63 

13.78 

14.08 

14.43 

13.88 

12.33 

lu.53 

10.48 

10.18 
9.58 
10.58 
11.28 
11.18 
10.88 
10.08 
10.98 
11.58 
11.18 
10.83 
10.08 
10  02 

2 

8 

4 

5 

6 

7 

8 

0 

10 

11 

12 

J3 

14 

10.38 
10  78 

15 

16 

10  88 

17 

10.48 
10.68 
10  68 

18 

10 

20 

10  88 

21 

9  48 

0  88 

23 

11  68 

25 

10  03 

0  53 

27 

0.38 

20 

8.88 
8.63 
8.58 

81 

Fall  of  Mohawk  River  from  OanajoKarie,  Gauge  No.  15,  to  Totts,  Gauge  No.  14. 

DAY. 

1000. 

1001. 

Oct. 

Nov. 

Deo. 

Jan. 

Feb 

Mar. 

Apr. 

1 

0.70 
0.84 
0.80 
0.64 
0.44 
0.40 
8.78 
8.35 
0.00 
0.04 
0.04 
0.34 
0.44 
0.64 
060 
0.24 
0.34 
0.56 
0.60 
8.80 
7.07 
7.74 
8.04 
0.10 
0.24 
8.00 
8.04 
8  00 
8.64 
8.80 

8.14 
0.50 
8.44 
8.04 
7.84 
8.84 
8.80 
8.60 
8.50 
0.54 
10.74 
0.84 
12.14 
11  24 
10.20 
11.10 
11.14 
0.50 
0.14 
0.70 
0.54 
0.84 
0.79 
0.70 
0.40 
0.00 
0.50 
0.64 
0.84 
0.50 
9.74 

0.50 
0.10 
8.60 
0.10 
8.80 
8.74 
8.60 
8.00 
8.80 
0.10 
0.80 
8.60 
0.00 
8.60 
8.70 
8.40 
7.80 
7.27 
7.57 
8.20 
8.74 
0.00 
8.44 
8.14 
8.64 
8.84 
8.50 
8  74 
8.50 
8.03 
8.60 

8.60 
8.60 
8.60 
8.64 
8.50 
8.58 
8.80 
8.00 
8.04 
8.10 
8.24 
8.80 
8.10 
8.10 
8.10 
8.24 
8.40 
8.50 
8.60 
8.50 
8.50 
8.60 
8.59 
8.64 
8.44 
8.64 
850 
8.44 

8.54 
8.50 
8.40 
8.54 
8.50 
8.44 
8.64 
8.60 
8.50 
8.50 
8.60 
8.88 
8.44 
8.69 
8.74 
10.44 
10.20 
8.50 
7.74 
7.6t 
8.00 
7.64 
7.80 
7.44 
7.44 
5.60 
6.04 
7.79 
8.00 
8.69 
8.80 

8.89 

10.14 

9.14 

8.49 

8.80 
8.80 
8.81 
8.09 
8.84 
8.44 
8.89 
8.44 
8.69 
8.84 
8.94 
8.79 
8.69 
8.90 
884 
8.60 
8.74 
7.40 

2 

8 

4 

5 

6 

7 

8 

0 

10 ^ 

11 

12 

18 

14 

15 

16 

17 

18 

10 

90 

21 

22 

2;< 

24 _ «. 

8.00 
7.80 
8.60 
8.00 

25 

26 

27 

2>* 

20 

0.10 
0.24 
0.00 

80 

81 

• •••• •• 
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BSFOKT  OF  StATI  EhOIVKKB. 


FM^ M9kamkBimrffwmQ9m§9W:  \%9LJAmmaU,U 


jr«.u^ 


BAT. 

U29. 

129L 

Oci. 

H«T.      Deo. 

1 

Jn. 

Kk 

Xar.     Apr. 

1 ......•.—.....-.— 

U.99 
U.99 
U.94 
tt.74 
U.99 
U.99 
U.75 
U.99 
U.94 
U.79 
U.22 
18.00 
U.89 
U.89 
U.94 
18.24 
U.14 
U.9t 
U.94 
U.29 
U.U 
U.Q9 
U.79 
U.00 
U.74 
14.24 
U64 
U,l^ 
12.24 
U.94 

U.99 
U.49 
U.94 
U.22 
U.94 
U.22 
U.22 
U.24 
U.24 
U.44 
11.44 
11.24 
2.19 
2.22 
12.22 
11.94 
11.79 
U.94 
U.04 
U.24 
U.20 
U.Oi 
U.22 
U.09 
12.64 
U.22 
12.14 
12.04 
12.22 
12.59 
U.22 

* 

12.22 
U.24 
U22 
U.09 
U.64 
U.f4 
U.49 
UJ4 
U.99 
12.29 
U.99 
U.24 
U.99 
Vt.\% 
12.09 
12.29 
U.Ot 
14.99 
14.21 
U.22 
U.99 
U.94 
U.74 
U.94 
U.49 
U.19 
U.99 
U.89 
U.24 
U82 
U.79 

U.92 
U.99 
U.94 
12.24 
U.22 
14.U 
14.22 
14J2 

14.92 
14.09 
U.99 
U.22 
U.22 
U.20 
U.00 
U.74 
12.74 
U.00 
12.74 
U.Oi 
12.00 
U.49 

u.09 
u.94 
tt.24 
u.94 
U.44 
U.49 
U.94 
U.T4 
U.49 
U.94 
12.94 
U.94 
U.94 
19.99 
12.44 
12.09 
U.94 
U.24 
U.99 
U.94 
16.29 

14.99 
U.94 

n.\\ 

U.79 
U.59 
12.59 

U.74 

2 

11.21 

2 

U.44 

4...^... 

U.44 

6 

U.14 

9 •.. 

U.M 

7 

U.47 

g... , , 

12.41 

9 

U.04 

10 

U.# 

11 

12.44 

u 

12.74 

u 

U.72 

u 

U 

19... 

17 

u 

u 

29..^ 

S;:::::::::::::::::::::;::::::;:;::;::::;;:; 

21 

A 

27 

12.12 
tt.24 
12.99 
12.24 

29 

21 

FaU  of  Mohawk  £iv«r/r»m  Roek^  Mt^  D^m,  ff««p«  N:  17,  to  8t  JokmmOU,  Qmm§o  JT*.  U 


DAT. 

1800L 

122L 

Oet. 

KOT. 

Dm». 

Jmu 

Feb. 

Mar. 

Air. 

1 

17.78 
17.81 
17.78 
17.88 
17.21 
17.22 
17.80 
18.85 
17.88 
10.00 
17.00 
17.78 
17.88 
17.70 
17.08 
17.08 
17.08 
17.08 
17.22 
10.88 
10.70 
10.28 
10.00 
17.48 
18.28 
10.42 
17.02 
17.08 
U.22 

i7.a 

17.42 
17.48 
17.52 
17.42 
10.72 
17.52 
18.22 
17.88 
17.72 
17.92 
17.28 
17.78 
17.48 
17.78 
15.71 
U.OI 
16.19 
19.51 
10.48 
10.68 
U.68 
17.18 
17.28 
17.48 
10.08 
18.08 
17.08 
17.48 
17.22 
10.28 
17.81 

••••••a 

16.08 
10.00 
17.09 
17.99 
17.19 
17.00 
17.08 
17.08 
18.88 
10.00 
10.78 
10.09 
19.59 
19.18 
10.09 
19.69 
10.49 
17.09 
10.79 
10.08 
10.08 
10.09 
19.72 

19.79 
19.92 
19.90 
10.72 
10.72 
10.02 
10.92 
19.92 
19.99 
19.99 
19.88 
19.91 
17.00 
17.88 
17.18 
10.00 
10.00 
10.98 
19.98 
10.08 
10.90 
10.00 
M.79 

'nlii" 

19.88 
19.99 
17.09 
17.U 
17.49 
17.88 
17.88 
17.U 
17.98 
19.78 
19.98 
17.00 
10.72 
U.TB 
17.22 
10.99 
17.79 
17.22 
19.00 
U.00 
u.99 

n.tt 

14.T8 
14.99 
14.69 
10.00 
17.10 
17.U 

10.01 

2 

17.88 

% 

10.82 

4 

17.12 

5... 

10.08 

t 

10.18 

7 

10.78 

8 

10.72 

6 

17.12 

10 

17.10 

11 

17  JB 

u 

17.21 

13 

17.12 

14 

15 

10 

17 

Ig , 

19 

20.— 

21 

22 

28 

24 

25 

28 

27. 

28 

17.66 
17.70 
17.78 
U.08 

20 

80 

81 

DlSOHABGE  OF  StBBAMS  :  MOHAWK  ElYBB. 


627 


FaU  ^  Mohawk  River  from  Suffaeo  of  TaOnM«,  LitiU  FcOU  Paper  Oo.*a  MUl,  LitOo  FMo,  IT.  r., 
to  WaUr  Surfaoe  Above  Roeky  Rift  Dam." 


DAT. 


1. 
2. 
3. 
4. 

5. 
«. 

7. 

10. 
11. 
12. 
18. 
14. 
13. 
10. 
17. 
18. 
10. 
20. 
21. 
22. 
28. 
24. 

^. 
20. 
27. 
28. 
20. 
80. 
31. 


1000. 


Got. 


.02 
.40 
.50 
.62 


KOT. 


.44 
.42 
.54 

.50 

.64 

.07 

.57 

—.11 

.60 

1.12 

.75 

.06 

.40 

.42 

.47 

.22 

.84 

.82 

.40 

.50 

1.24 

1.42 

1.88 

.85 

2.22 

2.80 

8.07 

8.77 

8.47 

4.80 


Deo. 


.00 
1.22 
.57 
.04 
1.02 
1.82 
1.15 
1.04 
1.42 
.44 
.42 
.82 
.87 
.90 
.87 
.45 
.87 
.40 
.82 
.87 
.84 
.47 
.42 
.40 
.52 
.42 
.02 
.02 
.04 
.04 
.80 


1001. 


Jan. 


.07 
—.00 
—.10 
—.21 
—.06 
.84 
.40 
.80 
.02 
.00 
.64 
.64 
.07 
.52 
.40 
.80 
.60 
.64 
.05 
.75 
.80 
.80 
.55 
.50 


Feb. 


.80 

.80 

.80 

.80 

.72 

.72 

.72 

.72 

.72 

.77 

.74 

.84 

.78 

.64 

.64 

.77 

.70 

.84 

.70 

.04 

1.87 

1.02 

2.22 

2.22 

2.22 

2.22 

2.22 

2.22 


M»r. 


2.82 
2.82 
2.42 
2.52 
2  52 
2.52 
2.42 
2.80 
2.80 
2.20 
2.14 
2.14 
1.72 
1.56 
1.60 
1.45 
1.50 
1.20 

.55 
1.05 

.87 
2.58 
8.52 
8.62 
8.57 
4.22 
5.17 
647 
6.07 
5.80 
1.47 


Apr. 


1.55 

.70 
.80 
.07 
1.57 
8.67 
2.64 
2.70 
8.27 
8.07 
2.00 
1.22 
1.50 
1.05 
1.04 
1.20 
1.14 
1.52 
1.85 
1.70 
2.27 
1.07 
4.00 
1.45 
2.30 
2.25 
2.24 
2.80 
2.17 
1.88 


*  id  inns  sign  incUoatee  backwater  ftotn  dam  at  foot  of  section. 


FaU  ^f  Mohawk:  River  from  Herkimer^  Gauge  No.  24,  to  LiUle 

OilberTt  Dam, 

FaU9, 

Gauge  No.  28, 

Ahove 

DAY. 

1000. 

1001. 

Oct. 

Not. 

Deo. 

Jan. 

Feb. 

Mar. 

Apr. 

1 

11.70 
11.45 
10.05 

15.20 
12.50 
18.00 
18.65 
18.10 
14.00 
18.85 
12.75 
12.60 
12.80 
18.10 
12.00 
18.60 
18.65 
18.85 
18.66 
18.85 
18.85 
14.06 
16.20 
15.06 
14.00 
14.50 
18.85 
14.85 
18.00 
18.85 
14.10 
18.60 
.••••• . 

'SIto' 

18.86 
18.25 
18.70 
14.20 
18.00 
18.70 
18.40 
18.65 
14.20 
18.05 
14.80 
14.49 
14.85 
14.05 
18.50 
12.70 
12.50 
18.20 
18.45 
18.50 
14.10 
14.45 
14.80 

18.80 
14.60 
14.40 
18.80 
18.00 
18.40 
13.80 
14.40 
17.70 
14.40 
14.45 
14.20 
14.10 
18.85 
13.10 
12.65 
18.10 
18.10 
18.20 
18.46 
18.40 
18.86 
18.00 
12.00 
12.70 
12.70 
10.80 
18.80 

•••••• • 

18.80 
17.70 
17.10 
16.00 
15.70 
16.80 
14.80 
14.80 
10.70 
13.10 
14.20 
14.15 
14.10 
18.20 
12.70 
13.20 
13.75 
14.80 
14.00 
10.65 
17.80 
15.10 
14.10 
14.50 
15.25 
15.76 
15.60 
15.60 
16.70 
16.25 
12.85 

18.10 
18  8S 

2 

0 

14  OS 

4 

14  85 

6 

14  80 

0 

12.00 
12.55 
12.80 
18.00 
12.60 
12.25 
11.05 
11.50 
11.40 
11.25 
11.75 
11.85 
11.76 
11.05 
11.76 
11.65 
12.05 
18.56 
14.00 
14.86 
16.15 
15.85 
15.65 
16.00 
15.26 

15  10 

7 

16  25 

8 •• 

15  15 

0 

14.70 

10 

14.55 

11... 

14.06 

12 

14  65 

18 

14.15 

14 

f3.55 

15 

13.20 

16 

18.00 

17 

18.00 

18 

12-75 

10 ... 

12  80 

20 

18.00 

21 

22 

SB 

34 

26 , 

90.,,,. 

jr.... , 

2i t, 

11.40 
11.20 
11.00 

20 

SO.. .••••••••••— •— ••• 

81 

11.05 

" 

:w  ^!m 


r.y* 


<i=AT^ : 

T==c%'*:s     i 

-*— F    - 

TL*-  ]^jJti'L%  of  *L^  i^Si^L^ri^  of  tb*"  strears  ^^i^ered  br  ibe  »e-r- 
^th\  ►!o;i<-  '•*'*''*.  \'»ii%  are  ji'hown  in  tL*^  av«x»irij:«aiiTiiiir  tabk-.  Usirig 
th*-  kijonn  ^-J'-vaT^oDn  of  th»-  jran;:*-  z*-ro«,  a  «8*-ri«^  of  taM-?  of 
n'-r^-an  d;i:Iv  fall  from  j:aTjre  to  gaiffe  bare  been  prepared  bj 
f/j^'ann  of  til*-  fonxiula: 

FaJl    A\ff*'r^u**-  of  ^-I'-vation  of  gaajre  ier<»-readiii«r  of  n{^*er 
iinn'tL*'-  r*'adirj{f  of  low^r  grange i4» 

TU^'^i*  \A\fh'n  ><how  at  on^ie  the  great  variations  in  the  rare 
of  fall  und'T  varying  »Tag^-«.  or  when  affected  by  wind,  ice,  back- 
whU'T  or  sudden  riifing  or  falling  of  the  stream. 

Data  wah  then  computed  for  each  section  from  which  a  diagram 
could  be  pre|>ared  showing  the  value  of  i^~s  from  the  f<xinala: 

8=E     <"> 

r=r  fall  in  feet 

L=^onstant  length  of  the  slope  section,  feet. 
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These  cui'ves  have  a  range  equal  to  the  observed  range  of  varia- 
tion in  fall  and  from  them  a  second  series  of  tables  showing  the 
value  of  VS  for  each  day  were  made  out. 

To  determine  the  area  of  cross  section,  wetted  perimeter  and 
hydraulic  radius,  the  topographic  maps  of  Mohawk  River  pre- 
pared by  the  U.  S.  Board  of  Engineers  on  Deep  Waterways 
were  available.  These  maps  show  cross  sections  of  the  stream 
channel  taken  at  an  average  interval  of  300. feet  from  Hudson 
River  to  Rome.  In  making  the  cross  sections,  soundings  were 
taken  at  average  intervals  of  25  feet  across  the  channel.  The 
elevations  of  the  stream  bed  so  determined  have  been  reduced 
to  the  datum  to  which  the  positions  of  the  slope  gauges  are 
referred.** 

To  utilize  the  inforn^ation  at  hand  in  such  a  manner  as  to 
attain  the  true  mean  cross  section  for  each  slope  section,  the 
average  elevation  of  the  stream  bed  below  low-water  mark  was 
determined.  In  doing  this  every  alternate  cross  section,  or  in 
critical  locations,  every  section,  was  copied  from  the  maps  and 
the  average  of  the  soundings  taken.  In  this  way  the  eleva- 
tions of  a  series  of  assumed  horizontal  cross  sections  at  a 
large  number  of  points  in  each  slope  section  were  obtained. 
The  average  of  these  has  been  used  as  the  mean  elevation  of 
the  stream  bed  for  each  slope  section.  In  a  similar  manner  the 
average  width  of  the  stream  bed  below  low-water  mark  was 
determined  from  the  cross  sections  for  each  slope  section. 

A  third  series  of  tables  were  prepared  from  the  gauge  read- 
ings showing  the  average  of  the  elevations  of  the  water  surface 
at  the  upper  and  lower  ends  of  each  slope  section  for  each  day. 
This  was  taken  as  the  elevation  of  the  mean  water  surface 
above  the  mean  stream  bed  previously  determined. 

The  side  slopes  of  the  channel  above  the  low-water  mark 
were  found  to  have  an  average  inclination  of  very  nearly  1:1. 
A  series  of  curves  were  prepared,  one  for  each  slope  section^ 
showing  the  area  of  cross  section  corresponding  to  any  mean 


a  The  methods  of  cross  sectioning  the  channel  and  of  taking  the  Mohawk  river  sound- 
ings are  described  In  a  paper  by  D.  J.  Howell,  C.  B.,  Engineering  News,  June  21  and 
J^ne  28,  1900,  pp.  418-422. 

34 


4^'  Sjspqbt  cr 

f'^  area  of  cro**  seriic^i:  i«  &£  f  :C:«Tr»i 

I>=clr*:Teiige  O'f  ciffricd.iai  of  sLrefcsii  bod  «iii  msu.  WHier  istr- 

f  «*.  f  *?K 

A  ««ri«e  of  Tak.:KjE  of  iLc  wened  perTncggr  of  int  evK  fiBcsr-i'T. 


The  Ira/rtion  i  iTT-S  D),  repp^^iiti  oi^e-hhlf  of  t3* 
of  tlie  exposed  water  surface,  wLieh  vas  adde^  10  rbe  per 
ifi  e^rxh  to  alSow  for  tbe  effert  of  wiiid  aj>d  air  fric^-ox  ri 
open  veatber,  aihd  of  frietioB  on  the  ice  «aitii:g  wtea  iih 
stream  aurfaee  was  froxen.  The  proper  Tahie  for  this  qisMi^ 
titj  Is  quite  QBcertain,  as  the  extent  to  whidi  the  stream 
f roz4?D-orer  raried  greatlj  at  different  times.  From  the 
r^^ders'  reports  it  was  found  that  there  were  maz^giBa]  str:r>$ 
of  ice  along  both  banks  daring  sereral  months  of  the  winier 
season,  the  width  of  the  strips  increasing  so  as  to  coTer  tbe 
entire  surface  on  miIl-pK>nds  or  elsewhere  that  the  csirait 
slaggieh,  and  diminishing  in  extent  orer  rifts  or  through 
rows*  The  fraction  ^  was  selected  as  best  icpiescating  the 
average  condition  during  the  entire  period  while  the  gangings 
were  being  kept.  Finailj  a  diagram  was  prepared  for  each 
slope-section  showing  values  of  R  for  anv  eleva£i<m  of  the 
mean  water  surface. 

The  value  of  the  coefficient  C  varies  with  the  slope  and  hy 
draulic  radius.  It  is  also  a  function  of  the  general  character 
of  the  stream  channel,  including  the  roughness  of  the  material 
comjiosing  the  stream  bed,  the  frequency  of  bends,  their  ab- 
ruptness, the  occurrence  of  islands  or  sudden  changes  in  cross 
section,  the  presence  of  aquatic  plants,  etc  These  factors  are 
all  summed  up  in  terms  of  the  ^  degree  of  roughness,*'  of  the 
channel,  usually  expressed  by  the  letter  n.  This  has  been 
assigned  the  value  of  0.0325.  The  stream  during  high  water 
being  considered  as  having  fairly  good  regimen  when  expressed 
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in  terms  of  the  usual  hydraulic  scale,  so  that  n=.030  would  ap- 
ply to  the  better  slope  sections,  which  only  have  been  computed* 
When  obstructed  with  ice  or  during  low  water  n=.035  could 
properly  be  used.  For  the  sake  of  uniformity  the  mean  of 
the  two  values  has  been  adopted.  To  determine  C  the  dia- 
gram of  Hering  and  Trautwine  was  used.** 

HaviDg  given  the  fall  and  the  elevation  of  the  mean  water  surface 
for  each  day,  it  was  only  necessary  to  take  from  the  diagrams  the 

values  of  the  factors  A,  C,  VR9  &nd  S,  which,  when  multiplied 
together,  give  the  rate  of  discharge.  The  labor  of  this  multiplica- 
tion was  greatly  lessened  by  the  use  of  Crelle's  tables.* 

The  discharge  has  been  calculated  only  for  those  slope  sec- 
tions considered  to  possess  the  most  perfect  regimens.  Owing 
to  variations  in  the  area  of  cross  section,  irregularities  in  the 
stream  channel,  etc.,  the  surface  slope  is  much  more  nearly 
uniform  for  high  water  than  for  lower  stages,  and  the  results 
of  the  calculations  -are  proportionately  more  reliable.  As 
noted  above,  gauge  readings  in  winter  were  taken  to  the  sur- 
face of  water  rising  in  a  hole  through  the  ice.  It  has  not  been 
found  practicable  to  correct  the  stream  cross  sections  by  de- 
ducting the  thickness  of  ice  below  water  surface  as  should  prop- 
erly be  done. 

DISCHARGE  PROM  SLOPE  GATJGINGS. 

In  the  final  computations  it  was  found  to  be  impracticable 
to  calculate  the  flow  of  Mohawk  River  for  each  day,  or  in  fact 
for  any  but  extreme  high  water  stages  from  the  slope  gaugings. 
The  presence  of  slack  water  in  bays  and  eddies  and  of  rifts 
and  sudden  changes  of  slope  during  low  or  moderate  stages 
make  the  apparent  cross-section  and  surface  slope  much  greater 
than  the  effective  grade  and  section.  With  the  increased  cross- 
section  and  velocity  due  to  high  water  these  sources  of  error 
largely  disappear,  and  the  results  of  the  calculations  may  in 
general  be  relied  upon  as  being  fairly  accurate. 

a  Flow  of  water,  etc,  OangulUet  and  Eatter,  translated  hj  Radolph  Hering  and  John  O.  TraulL 
wine. 
b  Bechentafeln,  bjr  A.  L,  Crelle,  oontatnlng  the  ptodncts  of  all  factors  fkom  1  to  1.000. 
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The  slope  gangings  were  originallj  established  bj  the  Barge 
Canal  Bnryev  in  1900  for  the  pnrpose  of  determining  the  freshet 
discharge  of  the  Lower  Mohawk. 

The  calculated  discharge  daring  several  high  water  periods 
is  given  below  and  is  of  interest  in  reference  to  the  effect  of 
floods  on  barge  canals.  The  tables  of  mean  daily  elevation  of 
water  surface  and  fall  of  Mohawk  River  from  gauge  to  gauge 
are  also  useful  in  showing  the  development  and  progress  of 
floods. 


High  Wier  IHsekarge  ^  Mchttmk  JUwer;  StHmaUd  from 

St.  JokmnOU—OmnmiokMU 


Bmm^img  vf  Smtfrnu  A«p«. 


FLOOD  or 


],77S  •qom  milas.] 
Z7.  IMO. 


NoTember  25 
Korember  26 
NoTember  27 
NoTember  28 
Korember  29 
Iforember  10 


SSTIMATKD  DiSCHABOB. 


FLOOD  OF  MAKCH  27,  IMl. 


IMl. 


Ifftreh25 
March  20 
March  27 
March  28 
March  29 


BSTDIATBD  DlSCHAlOB. 


I    Seoond-feei. 


15.842 
15,570 
21,870 
19,442 
12,028 


Seeond-faet 

per 
aqnwe  mile. 


89 

8.8 

12.0 

10.0 

7.1 


FLOOD  or  APBIL  8,  1901. 


190L 


April  8 
AtMil  0 
ApiillO 


Estimated  DtacHABet 


Second -faeC 

per 
•qnare  mile. 


0.9 
0.0 
5.9 


DiBOHABOB  OF  Stbxams:  Mohawk  Bivsb. 


638 


High  Water  JHteharge  tf  Mohawk  Miner;  Estimated  fritm  Gauging  qf  8mface  SUpe. 

OaM^haris—ToeCe  Seetion. 
[Mean  drainage  area,  1,938  eqaare  miles.] 

FLOOD  or  NOYBKBBB  87.  1900. 


1800. 

• 

ESTDCATKD  DiBCHAROK. 

Beoond-feet. 

Seoond-feet 

per 
aqnare  mile. 

VoTMDberST... .••....••..•..••.•••.•••.............•••.. ....... 

18,371 
18.088 
12,948 

9.4 

K'oTember  28.. ....... 

9.8 

If  OTember  29. ........ 

.........j....... 

6.7 

FLOOD  or  MARCH  27,  1901. 


1901. 


Karoh  24 
Marok  26 
March  26 
March  27 
March  28 
March  29 


Estimated  Dischasob. 


Second-feet 

Seoond-feet 

per 

square  mile. 

15,088 

7.8 

16.184 

7.9       I 

14,864 

7.4 

26.8fO 

18.4 

27,110 

14.0 

16,604 

8.0 

FLOOD  OF  APBIL  8,  1901. 


190L 


April  6. 
April  7. 
April  8. 
April  9. 
AprUlO 


EfiTIMATBD  DISCHABOB. 


Second-feet 

per 
aqnare  mile. 


6.7 
7.6 
8.6 
8.0 
7.1 
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High  Water  2Hmkmr§«  •/ 


Miwtr;  Satimwtti  firwm  Bmmgim§$  fi  Bm/mm 


WtH  MwUer^A\ 
(Man  dndBiiC»  aiM»  t.l4S  wqaamn  mIIm.] 

VLOOD  or  VOTDOBE  X7.  ItOO. 


SbIDUXBD  DlMBABOB. 

IMO. 

„_ 

8M0Bd>feM 

aqaaremfl*. 

NoranberM 

i4.aw 
i7.7a.ft 

4.t 

VoTflmbcrXT...... ..............  ................................ 

5.C 

HoTMDlMrtt....... .......................... ...........••••.... 

t.1 

KoTCBber» 

2-7 

Flood  or  M  abch  S7,  1901. 


Mareh  24 
Hareh  25 
Mareh  20 
ICareii  27 
Maroh  28 
Mareh  20 


Flood  or  Ana.  8,  lOOL 


Apnl  6 
April  7 
April  8 
April  9 
April  10 


Flood  oy  April  22, 1001. 


ApHl  20 
Apnl  21 
Apnl  22 
April  23 
April  24 
April  25 
April  20 


Seeoad-fiBet 
square  mile. 


1.7 
4.4 
10.8 
0.0 
0.2 
7.T 
0.4 
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High  Water  Diteharffe  nf  Mohawk  Biver  £$timated  from  Gaugtng$  qf  Surface  Slope. 

Reatford  Flati—TUeher't  Ferry  Section. 

[Mean  drainage  area,  3,806  square  miles  ] 

FLOOD  or  HOTEMBBB  27,  1900. 


BSTIMATBD  DlSORARGE. 

ifoa 

Second-feet 

Second  ft  et 

per 
sqnare  mile. 

NoTember26 , 

14,787 
30.176 
27,018 

4  3 

November  27... , 

8  g 

November  28 

B  1 

FLOOD  or  MABOH  27,   1001. 


1901. 

ESTDfATKD  BiSCHAROl. 

Seoond-feet. 

Second-feet 

per 
square  mile. 

March  25 

20,041 
81,800 

5.0 

March  26 

0.8 

March  27 

March  28 

37.288 
27.650 

-     11.0 

March  20 

8.1 

FLOOD  or  APBIL  0,  1001. 


lOOL 


April  7  . 
April  8  . 
April  0  . 
April  10 


Estimated  Dischaboi. 


Second-feet 

per 
square  mile. 


9  0 
11.0 
11.1 
11.3 


FLOOD  OF  APRIL  22,   1901. 


190L 


April  21 
April  22 
April  23 
April  24 


Estimated  Discharob. 

Second-feet. 

Seoond-feet 

per 
square  mile. 

17.P55 
60,090 
45.066 
41,250 

5  2 
17.03 
13.4 
12.1 
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TJIPPEB  HXTDSOV  BIVEB  DRAOTAGE. 

INDIAN  RIVEB  AT  INDIAN  LAKE  DAM,  HAMILTON 

COUNTY,  N.  Y. 

Indian  River,  a  tributary  of  the  Upper  Hudson,  contains  a  pre- 
cipitous forested  mountain  area  of  146  square  miles,  in  eastern 
Hamilton  county.  In  1898  a  masonry  storage  dam  was  built  at 
the  foot  of  Indian  Lake,  replacing  the  lumberman's  dam  which 
was  formerly  there,  and  raising  the  level  of  the  artificial  lake  eo 
formed  23  feet.  The  storage  capacity  of  the  present  lake  is 
5,000,000,000  cubic  feet.  The  area  of  the  water  surface  of  the 
lake  is  5,035  acres,  and  the  elevation  of  the  spillway  crest  above 
mean  tide  is  1,650  feet.  The  dam  was  built  by  a  federation  of 
water-power  users  on  the  Hudson  River,  in  co-operation  with  the 
State  of  New  York,  the  primary  object  being  to  store  flood 
water  from  this  drainage  area  to  be  turned  into  the  Hudson  dur- 
ing the  low  water  period  of  each  year,  thereby  equalizing  the  flow 
to  some>  extent.  Water  is  also  used  for  sluicing  logs  during  the 
river  driving  season.^ 

Since  July  22, 1900,  a  gauging  record  has  been  kept  at  the  dam, 
with  a  view  to  determining  the  total  outgo  from  this  reservoir; 
the  facts  recorded  being  the  elevation  of  the  water  surface  in  the 
reservoir,  depth  of  water  flowing  over  the  spillway  or  flashboards, 
width  of  opening  and  head  on  the  main  and  subsidiary  logways, 
and  the  width  of  opening  of  each  of  the  five-foot  sluice  gates^ 
to«?ether  with  the  effective  head  on  the  openings.  These  facts 
will  enable  a  calculation  of  the  outfiow  from  the  reservoir  to  be 
made,  and,  by  comparison  with  gauging  records  kept  on  Hudaon 
River  at  Fort  Edward  and  Mechanicville,  the  effect  of  storage  on 
the  low  water  flow  of  the  Hudson  can  be  determined. 

A  meteorological  station  has  been  established  at  the  dam  by 
the  United  States  Weather  Bureau,  including  rainfall,  tempera- 
ture and  other  records.  The  regimen  of  flow  of  Indian  River 
below  the  dam  is  largely  artificial,  though  in  the  conrse  of  a  year 
or  more  the  total  annual  run-off  of  the  drainage  area  will  appear 
in  the  stream,  and  it  is  hoped  in  the  course  of  time  to  determine 

a  See  Eagtneerlng  News,  Hay  18, 1899. 
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the  relation  between  the  rainfall  and  mn-oflP  of  what  constitutes 
rather  a  typical  Adirondack  Watershed. 

When  the  reservoir  is  full,  the  excess  of  inflow  passes  over  the 
spillway,  which  has  a  level  crest  106.05  feet  long  in  the  clear. 
To  facilitate  the  calculation  of  discharge  over  this  spillway,  a 
series  of  experiments  were  made  at  Cornell  Univereity,  June  6, 
1S99,  on  a  full-sized  model  of  the  spillway  section,  6.58  feet  long, 
from  which  the  proper  coefficients  of  discharge  have  been 
determined.** 

The  discharge  through  the  two  5-foot  sluice  gates,  provided  as 
a  means  for  drawing  the  water  down  as  required,  is  calculated 
from  the  observed  head  and  from  the  area  of  the  lune-shax>ed  gate 
orifices  by  the  ordinary  formula.  The  value  of  the  coefficients 
of  discharge  to  be  applied  may  be  checked  by  current  meter 
measurements  made  at  a  convenient  bridge  below  the  dam.  The 
results  of  these  calculations  will  be  somewhat  uncertain  until 
the  reservoir  is  cleared  of  drift  which  tends  to  obstruct  the  gate 
openings  during  low  water. 

A  measurement  of  the  flow  at  this  point  on  October  19,  1900, 
showed  the  rate  of  draught  from  the  reservoir  to  be  541  second- 
feet,  both  sluice-gates  being  full  opened  under  an  effective  head 
of  6.25  feet,  but  apparently  somewhat  clogged  by  drift.  Until 
additional  measurements  can  be  made  under  more  favorable 
conditions,  the  flow  through  the  sluice-gates  will  be  calculated 
by  means  of  the  formula  for  orifices,  using  the  ordinary  coeffi- 
cient 0.62. 

A  measurement  of  the  Hudson  River  at  Mechanicville,  made 
on  the  afternoon  of  the  following  day,  October  20,  1900,  showed 
the  total  flow  at  that  point  to  be  1,871  second-feet. 

The  following  tables  show  the  stage  of  and  draught  from 
Indian  Lake  Reservoir  during  the  present  year,  the  depth 
being  measured  with  reference  to  the  inverts  of  the  6-foot 
discharge  tunnels  aa  a  datum.  The  estimated  storage  capacity 
of  the  reservoir  at  different  depths  is  as  follows: 

a  TtauMMUonfl  Am.  Boo.  C.  &  Vol.  ZLIV,  p.  ztO, 
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SCHROON  RIVER  AT  WARRENSBUBG,  WARREX  COUNTY, 

N.  Y. 

A  gauging  record  was  eetablished  at  the  dam  of  Scliroon  River 
I'ulp  Ck)mpaiiy,  two  miles  below  Warrensburg,  November  1, 1895, 
in  connection  with  Upper  Hudson  Storage  Survey.*  Ck)ndition« 
at  the  Warrensburg  gauging  station  are  somewhat  peculiar.  Dur- 
ing ordinary  water  an  attempt  is  made  to  turn  the  entire  flow  of 
the  stream,  less  leakage,  through  the  water  wheels,  which  run 
24  hours  per  day,  Sundays  excepted.  This  is  accomplished  by 
the  use  of  flashboarde  and  by  draught  from  the  storage 
impounded  by  Starbuckvilte  dam.  During  extreme  low  water 
the  mill  is  shut  down  altogether.  As  a  rule,  no  water  passes  over 
the  dam  at  this  time,  the  entire  flow  leaking  through.  A  balance 
is  maintained  between  the  Inflow  and  outgo  by  fluctuations  in  the 
pond  level,  thereby  varying  the  pond  storage  and  also  the  head 
on  the  leaks.  As  no  record  is  kept  when  the  mill  is  not  run- 
ning, it  has  been  necessary  to  estimate  the  low  water  flow, 
which  was  taken  at  150  second-feet  in  1899,  this  being  the 
assumed  leakage  of  the  Starbuckville  dam.* 

The  apparently  uniform  regimen  of  the  stream  during  con- 
siderable periods  of  time  may  partly  be  accounted  for  as  the 
result  of  draught  and  storage  from  the  Starbuckville  dam. 

A  current  meter  measurement  of  the  leakage  of  the  dani, 
flume,  and  flashboards,  at  the  Schroon  River  Pulp  Company's 
Mill  was  made  on  August  9,  1900,  in  the  open  channel  about 
oue-half  mile  below  the  dam.  The  flow  at  this  point  was  found 
to  be  285  second-feet.  This  amount  has  been  taken  as  the  low 
water  flow  and  leakage  during  1900  and  1901.  The  dam  is  of 
timber,  and  was  considered  nearly  water-tight  when  built. 
There  is  evidence  that  the  leakage  has  increased  year  by  year. 

The  flow  over  the  dam,  without  flashboards,  has  been  taken 
from  a  diagram,  which  was  deduced  from  experiments  made  at 
Cornell  University,  on  a  weir  having  a  similar  cross  section. 

a  See  roporc  of  State  Eogineer  and  Surveyor  of  New  York,  1895,  p.  118;  alio  Water  Supply  and 
Irrlgailon  Paper  No.  85.  p.  58. 

b  See  report  of  the  MerohanU*  AModaUon  of  New  York  on  the  Water  Supply  of  tlM  City  of  New 
York,  p.  887. 
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Mean  Monthly  Bun-of  of  Sehroon  River  at  Warrensburg^  Warren  OowUy,  K.  F.— (Conolnded.) 

SKCONDFBBT  FEB  SQUAUI  MILE. 


Jannary.., 
February.. 
March .... 

April 

May 

Jane 

July 

Angnst... 
September . 

October 

Kovember . 
December.. 


MONTH. 


1895. 


0.85 
2.19 


1S96. 


4.02 
0.92 
2.96 
5.83 
1.11 
1.47 
0.49 
0  47 
.38 
.59 
.94 
.48 


0. 
0. 
1. 
0. 


1897. 


0.00 
0.83 
1.31 
5.80 
3.24 
4.24 
2.54 
2.45 
.50 
.29 
3.09 
4.98 


0. 
0. 


1888. 


1.18 
0.74 
5.68 
5.07 
3.91 
1.01 
0.88 
0.40 
0.80 
0.47 
0.82 
1.40 


1899. 


1.25 
0.8S 
1.00 
5.11 
5.00 
1.94 
0.87 
0.27 
0.41 
0.82 
1.86 
1.68 


190O. 


1.44 

2.45 
2.02 
6.55 
3.00 
2.27 
0.94 
0.84 
0.50 
0  86 
0.94 
1.37 


1901. 


1.38 
1.00 
1.17 
8.48 
3.06 
2.69 
1.09 
0.8S 
1.16 
1.21 
1.05 
1.27 


qrCRBS  ON  DBAUr40B  ABBA. 


MONTH. 

1895. 

1896. 

1897. 

1898. 

1880. 

1900. 

1901. 

January ...••..•• 

5.70 
0.95 
8.41 
6.51 
1.40 
1.64 
0.56 
0.54 
0.48 
0.68 
2.16 
0.48 

0.60 
0.35 
1.51 
6  28 
8.78 
4.78 
2.92 
2.82 
0.56 
0.88 
4.12 
5.69 

1.78 
0.77 
6.55 
5.66 
4.62 
1.13 
0.44 
0.46 
0.88 
0.54 
0.92 
1.61 

1.25 
0.88 
1.16 
5.72 
6.47 
3.17 
0.43 
0.81 
0.46 
0.95 
2.08 
1.93 

1.66 
2.04 
2.83 
7.81 
8.46 
2.58 
1.05 
0.07 
0.56 
0.99 
1.05 
1.58 

1.59 

FAbrqarr  .•• 

1.04 

M      i.   '  •••••• - 

March - 

1.85 

April 

0.50 

M^y. ;::::;::;::::::::::::;:::;::;:;: 

4.55 

June.......... 

8.01 

July 

1.24 

AuffOBt 

0.96 

September 

1.29 

October...  •••... 

1.89 

November 

"oiii* 

2  53 

1.18 

December... 

1.46 

HUDSON  RIVER  AT  FORT  EDWARD,  WASHINGTON 

COUNTY,  N.  Y. 

This  station,  which  is  located  at  the  dam  of  the  International 
Paper  Company,  was  established  in  1895,  in  connection  with 
Upper  Hudson  storage  surveys.**  The  dam  is  of  framed  timber 
on  slate  rock  foundation,  and  has  but  little  leakage.  The 
crest  is  straight,  vei-}'  nearly  level,  and  587.6  feet  in  length.  The 
crest  gauge  zero  stands  at  the  level  of  the  lip  of  the  dam  proper. 
Flashboards  are  usually  maintained  on  the  dam  from  15  inches 
to  18  inches  in  height.  A  record  is  kept  of  the  height  of  flash- 
boards,  and  of  the  times  of  their  setting  and  removal. 


a  See  Report  of  State  Engineer  and  Surveyor  of  New  York  1895,  p.  105. 


544  Bkpobt  of  Statb  Ex 

Dnring  1901,  the  station  has  been  equipped  with  new  metallk 
gauges  of  standard  form.  The  crest  gauge  is  attached  rerti- 
callT  to  the  timber  bnlkhead  aboTe  the  left-hand  end  of  the 
dam«  The  gaoges  are  divided  to  feet  and  inches,  and  readings 
are  taken  each  morning  by  Frank  Chapman. 

There  are  62  water  wheeLi  in  the  adjoining  mill.  These  are 
nearlj  all  of  modem  types  which  hare  been  tested  at  the  Hol- 
voke  flume.  A  record  is  kept  of  the  daily  mn  of  each  in  hours, 
as  well  as  of  the  working  head,  which  is  nsnally  19  feet.  The 
discharge  through  the  turbines  is  taken  from  diagrams  express- 
ing the  flow  as  a  function  of  the  working  head  and  number  of 
wheel-hours  run* 

In  the  winter  of  1896-1897,  a  flood  spillway  was  cut  around 
the  south  end  of  the  dam,  over  which  the  water  begins  to  flow 
whenever  it  reaches  the  level  of  the  crest  of  the  flashboards. 
The  profile  of  the  spillway  is  very  irregular  and  causes  some 
uncertainty  in  the  calculated  flows  during  times  of  high  water. 

Whenever  the  flashboards  are  off  from  the  main  dam  the  flow 
is  computed  by  means  of  the  formula  used  by  the  East  Indian 
engineers  in  their  computations  for  irrigation  works.* 

With  the  flashboards  on,  the  flow  has  been  computed  from 
Francis'  well-known  formula  for  the  sharp-edged  weir.  During 
the  dry  season  but  little  water  passes  over  the  dam,  the  entire 
flow  being  employed  to  drive  the  turbines.  A  current  meter 
measurement  was  made  at  the  highway  bridge  below  the  dam 
on  July  26,  1900.    The  flow  was  found  to  be  2,704  second-feet 

The  calculated  discharge  from  the  gauge  readings  at  the  dam 
and  mill  varied  from  2,420  to  2,720  second-feet  while  the  meas- 
urement was  being  taken.  The  turbines  did  not  run  continu- 
ously for  24  hours  at  this  rate  however.  The  mean  flow  for  the 
day  was  1,467  second-feet. 

During  the  navigation  season  water  is  diverted  from  Hudson 
River  at  Olens  Falls  feeder  dam,  7  miles  above  Fort  Edward, 
for  the  supply  of  Champlain  Canal. 
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The  drainage  area  tributary  to  the  Hudson  above  Fort 
Edward  is  0.56  of  that  of  the  same  stream  above  Mechanicville 
gauging  station.  The  principal  intervening  tributaries  are  the 
Iloosic  River  and  Batten  Kill,  having  drainage  areas  of  730  and 
460  square  miles  respectively.® 


Sigh  WaUr  nf  Hudton  Biftw  at  Fart  Edward^  Waihington  County,  K.  T. 


DATE. 


April  18.  189e.... 
NoT6mber7, 1896. 

April  12. 1897 

Jnne  12,  18S7 

December  17. 1897 
March  18,1898... 

April  2ft,  1898 

April  23, 1900 

April  28, 1901 


Maximum  Dischahob. 


Second-feet. 


43.620 
24,550 
21,732 
23,242 
27.92U 
29,856 
82,159 
48,900 
42,820 


Seoond-feet 

per  nqoare 

mile. 


15.2 

8  7 

8.5 

8.8 

10.0 

10.7 

11.5 

15.7 

15.8 


a  Water  Power  of  Upper  Hadaon  River  is  deaoribed  in  Report  of  New  York  State  Engineer 
and  Sarrejor  1895  {  pp.  121-154. 


JT-t*  Ztn-i-f  /jw 


BT. 


/Ve»  i<  «*r»^  J  -^  IT  Fir-  f  crc-i. 


^•••«-y    T    7 


DAT 

^■^^^^ 

r«> 

»- 

-*?«' 

3t.y 

--»* 

*:x^T 

^■xx 

^ 

•>t. 

s^. 

*►         * 

-•*/> 

» 

14'5' 

l*-2 

1*44 

C^4 

!Z.  Ta 

l''UI 

a^ 

SO 

B 

•   «•• 

13» 

I  34" 

2 

n:i 

l.«2 

1'4* 

L*'.* 

JI      .1 

I     -•! 

1*5* 

2li3 

SI 

i.  •. 

...*«e 

I  Ul 

2 

n  ■* 

*.;»»^ 

1  '♦* 

i.** 

1 :  •{ 

l«j 

JO 

L'^S 

.1S4 

I  _?»  • 

4 

i.^» 

l'.yi 

1     >4 

4r4 

;  '-i 

..TS*' 

KT 

3B 

:.:^ 

:  -^5 

]L«*.3 

4  _^* 

S 

ii.i 

>*-.' 

2.4-0' 

4;-% 

.>     •*♦ 

1-  • 

T^"* 

* 

3(3 

LLJC 

-    •- 

I4.9M- 

4.i^" 

t  „ 

i.j*'"' 

'  »A* 

1444 

41-4 

:-  sj 

2.1  * 

*  WB 

w 

L  *4 

9:2 

140 

4.  "•:" 

• 

1* — 

-;-» 

1  444 

4  *■'-* 

J.  ■*  ^ 

Lll* 

*«.: 

wsa 

i-rr2 

?  ^m 

4..i" 

» _ 

♦..US' 

:  T./j 

»  444 

4.i'4 

.  j*» 

•      ^ 

M: 

KS 

«. . 

7.J74 

4.14i 

» 

4.5:11 

:  vj'i 

14m 

L'MH 

ILJ** 

II-* 

'  i^"- 

. 

.»•:?■ 

•  *B« 

7.16: 

4._i.' 

:i 

1  iM 

:.  5-:i 

S  444 

4   .14 

•  >a 

i.  -  'ii 

—  " 

*   *  !  ? 

4.;«9 

!       -'• 

•  * 

I  '^1 

:,:« 

Z  444 

J.i-.-2 

l;Sl 

1  J£H"^ 

l,'*' 

*-; 

1-    *1 

6.149 

-    M 

> 

2  ::::.'> 

1  » 

1   I.S* 
!  444 

-.- 

9C3 

i*ic3 

i     ♦ 

:i 

♦  --: 

.4 

4Li<.«i 

i:  .* 

7  444 

r  c:* 

4   Ai.- 

'^y  1 

•  •  "■ 

1*4 

431 

«.i 

i-:7 

::  4  - 

:s 

i*;.' 

i:» 

S  444 

~4bll 

"  J*» 

:  *  I 

L*-7 

5*4 

CS 

X' 

1:33 

:i.4  . 

n 

5  t«« 

i:» 

i  r.». 

i    .SH- 

5  :'-4 

I  i**« 

4^^' 

5-4 

FT 

T    •  — 

3    3* 

«. :  >• 

"  "^ 

5  .^« 

4.135 

*  J.  4 

!♦:• 

>  * 

Si" 

4A 

575 

3-4 

2.:i3 

~  •^-* 

:* 

i  .-« 

•  -J* 

:> 

5  v^ 

I     V.' 

1  144* 

2    -J. 

:  ::a 

i«*j 

l.<' 

9:-* 

C24 

•24 

.4" 

«  ,  '^ 

:ji 

3  tm 

:.*Ki 

•L.W 

r-  ..:* 

*1  ' 

I.4J4 

L*-7 

a» 

3    4 

5*L 

A  A^h* 

*  ;T4 

5  i>f» 

L'-2 

4-2» 

.-5    45 

• 

*-* 

1  *45 

Z.'.'* 

964 

i.:*4 

2.9l.« 

a.  5-4 

' » 

:  i^>i* 

.  '.« 

i.:3» 

:!i  -  s 

4-«"i 

~~1 

1,445 

!,:> 

LS4 

26- 

2L90l> 

8  5-4 

23 

2.4>: 

2.  .12 

C!ra 

:5  -.4-  ' 

4HU 

SM 

40i2' 

L  -« 

LJ34 

1.444 

2.3M 

8.22& 

14 

3.774 

!.*.>. 

i--i 

1:.  > 

4.    ^ 

iiii: 

:  '.«• 

».4 

H^« 

L43» 

2.311 

2.415" 

2^''  —  --- 

l-C  * 

I.4CQ 

i-;« 

._!'.* 

<  1*- 

*47- 

:  ».i> 

9:« 

i.:«4 

923 

2.«.44 

2.4:5 

-4 

J.', I 

!.*>.* 

i4:3- 

:»<:i 

2  i. 

:  3:* 

1.  ;.: 

9:< 

X«M 

H8  1 

2*"* 

4.^.* 

3  'J, 

ZaIJ 

344. 

.34  > 

2K. 

•94 

l:-. 

574- 

4jHi 

919  . 

13;i 

4.-iM, 

;t* .,. 

I  .1. 

1  2..ftf3 

5.444 

25  420 

I  154- 

igM 

*•  « ■  2 

t:T6 

4cJn 

99 

2.:06 

4.2'4 

2> 

»..5' 

5  *«.< 

*  t   .... . 

2    14 

3»ic 

L2-T 

576 

4.:*; 

20- 

2.aM 

4.2^4 

>» 

— — — 

21  .A 

2.1:4 

3<^3 

1\* 

4fi 

574 

4.:bi 

U83 
*  163 

2.366 

4.1", 

i; 

M«u.. 

1527 

1.M3 

3.M5 

:€.i:i 

9. 541 

L«:7 

Lli« 

714 

i.wr 

1,653 

3.46ti 

5.   '- 

UM. 

1 

1 

f 

2  »• 

2  4^1 

2.ir» 

17T7* 

1145< 

4.5:4 

175- 

L937 

1.666  , 

837  : 

l,CO 

5,5- 

i... 

•  «  «  «  . 

1.^7 

2  22. 

4.-42 

4.:*1' 

;:.-!» 

4.»24 

►27  ■ 

L4.J. 

904- 

827! 

1,2« 

»... 

r  «  *  «  > 

l.«5T 

3.22: 

4.1i|> 

5,l<i 

::  -T4 

3  42r 

fc7 

!-'  9 

196 

«:  . 

1.406 

7.<£S7 

4  ... 

»  m  m  m  m 

:.»: 

i.-:-- 

3  .  y 

s-«i 

iL«:'^ 

4»21 

2^ 

:.ii 

1.443 

*27 

362* 

4.421 

S.- 

»  «  v«  « 

l.»7 

ii^i 

4.4«i 

3 -CI 

9444 

5.094 

!,;:« 

l.C*7« 

tfZ: 

«27 

L4C;2 

4.4-1 

«  ... 

p  «  »  «  - 

2.  OS? 

2.447 

:»..•:> 

7.^Tf 

2-    5* 

4,  €74 

93*. 

!.:>: 

7IS 

827 

834 

4.:^ 

•  ... 

»  «  «  *   > 

1.4'V.* 

2.447 

3  -59 

IC.'<< 

7  151 

4,419 

ri! 

i,>- 

f27 

W 

1,226 

4.f  . 

Jis... 

..... 

2  j;7 

2.4*7 

3.741 

Il.iw- 

i-44 

4  440 

1.2:5* 

1.351) 

*27 

1.44« 

1.666 

4.>. 

%  ... 

V  *  «  »  - 

J  i  7 

322: 

3  471 

14  3>: 

?  ^>' 

4. '79 

l.i^- 

1.57I 

tJ7* 

I.2I6 

1,119 

7.2*:- 

'C  ,„ 

»  m  m  m  • 

2.217 

««? 

41  - 

u,<.v 

s  2.fi 

I. .-7* 

1.2:=i 

1.740 

1.211 

1,216 

t.»» 

2.4S4 

11  ... 

P    W    ^   ^    0 

2  217 

2 '  ♦'i* 

3  -=J>' 

lj,?'16 

',«  « 

3--^ 

*:7 

1,729 

1,211 

1,2*8 

875- 

2.041 

12  ... 

..... 

2.217 

4..>5 

.^.-7a 

11.6.W 

i.-rc- 

S,.Ol 

1,?« 

l.v^3* 

1.211 

L238 

2.2C3 

2.*  - 

13.... 

..... 

2.2-7 

7  .'50 

I  <s^» 

:o.7T« 

4  45-.  • 

2  :»:4 

Mi 

2. "71 

827 

1.366 

2.2«J 

X454 

U  ... 

w  m  »  m  0 

l..S7r 

1«<^.5 

3.723 

10.776 

r       - 1 

j.yj. 

1,467 

2,5€5 

1.379 

872* 

1,S^3 

.-•— ^^ 

•  ^  •  «•. 

9  m  »  m  » 

2  2.7 

17,747 

3.7.59 

ft  ^  ->  • 

«,iTe 

2.£*l 

^v3* 

?.0I9 

1.293 

1.81>» 

1.947 

ir* 

J'.  ... 



Z  Ji7 

I>4!» 

.'.571 

;c'.77e 

7  34^ 

2, -.€8 

2.171 

3  223 

CJii- 

1.304 

1.661 

963* 

i7  ... 

.... 

2.i.7 

.-  '/7.'i 

:,  ..-*  > 

!2.&4»- 

5^^3 

796* 

i,-:4^ 

3,247 

1.233 

1.204 

2.»«7 

2.2T5 

>  .... 

*  ^  m  m 

2  2; 7 

1  i.'.45* 

!.;•._• 

.7  iTb 

f,  9*7 

2.M1 

1.2-.U 

2..«9 

J,23S 

1.450 

1,1  XV 

i.-:4 

•  »  .... 

w  -m  m  m 

J  217 

IS.^-il 

3.4:» 

23  6^': 

5&€; 

1.677 

9:^4 

1.410- 

I.IM 

1.246 

21.040 

l.»4- 

-!0  .... 

tm  m  9  * 

2.217 

9Uu 

3.479 

31.49^> 

■  3.C-;5' 

1  967 

1.360 

2.242 

1,112 

1,224 

1.101 

L92J 

21  .... 

1  «.:• 

di4: 

4  -0 

M  I'M 

7.242 

2  407 

1.268 

1.230 

1,211 

8r2* 

4.861 

ll-Jf 

n .... 

'.--> 

7.fll 

4  9tZ 

';4.47i* 

:,^f- 

1  1»1> 

?n'' 

1.5H 

1.173 

1.611 

7.0:4 

2.1*?* 

23  . . . 

*  •  m  9  » 

7.<;2 

7.0  n 

4.&42 

4.i.9v) 

fi,ii6 

i,9:y 

l.L'-r> 

977 

912* 

1.040 

10.213 

1.795 

24  ... 

*  •  m  m  m 

7  077 

6.-ii« 

4.942 

^e.fJt.! 

s.ni 

20* 

l.33« 

MO 

1.612 

1,118 

6.483 

L59i> 

I'i  ... 

m  m   m 

«  '/! 

5Oj0* 

2911- 

3<.94) 

3.677 

2.»«'7 

2.1-33 

901 

1.661 

1.106 

S.260* 

3,rc 

28  .... 

r  »  m  9  m 

6  iK* 

4,0i4 

4.742 

26  W  5 

4.912 

2,191 

1.467 

95- 

1.567 

1,231 

6.24U 

2.6^7 

z7  .... 

t  m  m  m  * 

5  "'12 

4.23J 

4.742 

23.53« 

415- 

1,178 

3.441 

92S 

1.329  . 

1.773 

3.136 

28  .... 

m  m  m  9 

2.04I* 

4,0lo 

4.4fl« 

1^4«0 

4,36*5 

2.1*1 

3,263 

92i* 

1,415 

804« 

2.«^ 

21»  .... 

»  m  m  -w 

.0  212 

4.'"'J 

14,250* 

4.3'9 

1,241 

175* 

1.487 

1.180 

2.703 

>•»* •* • 

2.j*7 

'Ah  .... 

*  •  •  • 

4  287 

•  •■•. . . ■ 

4.042 

14,210 

3.372 

1.0ti» 

l,9<i 

1,531  1 

865* 

2,447 

I  2,63r' 

31  .... 

«  •  «  * 

3,571 

.  ......  1 

4.942 
3,934 

3.46n 

1,656 

l.TW  ; 

....... 

1.647 

'  i4»7 

>ffa 

n... 

:i.2ii 

7.074 

16,914 

6,358 

2,834 

1.246 

1.652 

MIO  . 

irSa, 

1  2,670 

3,191* 

'Suuday. 


,_s» 

T 

a. 

■0 

- 

5lR- 

0  20 

O20 

MAV 
OM 

■jORT 

■J 

TT 

— 

usr 

SEPT 

TfErT 

"HSv- 

"P^ 

r 

9 

5 

1 

- 

! 

' 

i 

i 
1 

1 

I 

I 

1 

ll 

FiB,   No.  >3.— Dlacbarse  of  Hudion  RlTflr  at  Port  Edward,  Waihlnstan  CouutT,  N.  7.,  UK. 


fl. 

.'* 

T^l 

oc 

10  2 

> 

'£] 

j 

.•00 

1  ! 

1 

1 

IS 

6 

i  ; 

1 

i  ! 

1 

i 

I 

,1 

1 

1 

1 

1 

y 

i 

y 

1 

k 

1 

H 

II 

1 

i 

Fls.  No.  9S.— Dlachuse  of  HudMii  RlTsr  >t  Fort  Edward,  'WiBblnston  Couatr,  N.  T..  IBM. 


!  I.--?  K  7b-  XnwTl  1 


.t-   ^j*   ,^   .«   ,^  .J^  .1., 


r«    ;i'/.  »t,    I,;.  ^ar«»  of  Huawn  RI.ct  »t  Fort  NwaM.  WutlacUs  C««tT.  XT.*- 


APR  j   M 

I 


j„UlU 


i 


Pig.  No.  tt.— Dlicbane  of  Hudson  RlTir  at  Fort  Edwud.  WublDBton  GoQDtr.  N.  T.,1S 


«.  ft. 

^/s 

1 

1 

1 

1 

K 

10 

i 

- 

I 

1 

1 

1 

1   j 

II 

I 

1 

i 

1 

yi 

A 

y 

1 

y 

L 

k 

li 

1 

y 

^ 

II 

i 

1 

i 

y 

IB.  No.  IW.— Diuhane  ot  Hudsoa  RItot  at  Fort  AdiraTd,  Wuhlngton  Countr.  N.  Y..  IWa 


«  ft. 

JAM    \tt»\*IM' 

ex 

*uv 

»30 

Jc^r  j   MJ*    '   SCF' 

Bzn 

U4M 

1 

1 

— 

li 

u 

lOtfH 

1 

Mi 

.k 

rn-  No.  101. -D  lie  bare*  ot  Hutani  River  ■!  rort  Edwud,  WtahlDStoS  Cooatr,  N-  T..  ^ 


Dtsohabqb  of  Stbeams  :  Hdiwon  Riteb.  547 

JInni  Saily  R«w  tn  B4md-fml  ^  Qu  SadwB  S»nr  ol  Arc  JihMrd,  ruklivtn  OnuKv, 

jr.  ^.-(CaDsladad.) 

[l)ntqW«  via,  2,M0  (qiure  mlM«.) 


jr«M  JfimUlv  Rv 


«/  (tr  JiBdHn  KiHT  at  Far*  Xdttari.  WaAtngloH  CHHty.  JT.  7. 
(DntDige  ma,  1,800  iqiun  mile*.] 


MONTH. 

ISM 

itoo. 

,„,. 

i,tn 

'Si;! 

1,817 

lis 

IMT 

1.MT 

2;«;i 

•13-. XZ    1*    5 


ft 
1 


1  f 


t  ' 


T5 


f  41 


•  1 

■ 

I 


J9 


HUDiiOX  BIVEB  AT  MECHAXECVILLE,  SARATOGA 

C»UXTY,  S.  Y. 

A  record  of  the  flow  of  Hadson  Birer  mt  MechanicTiUe  has 
been  kept  bj  the  Dancao  Companj,  beginning  Deeember,  ISSS. 
Tlje  record  inclnden  two  dailr  readings  of  tbe  depth  on  tht- 
crent  of  the  dam, and  a  continnoos  record  of  the  nm  of  the  water 
wh^-els  in  the  adjoining  paper  milL  The  accompanjing  tabk« 
show  the  monthly  and  dailj  mean  flow  at  MechanicTiUe,  com- 
piit'd  bj  3Ir.  R  P.  Bloss,  the  engineer  of  the  company.  A 
record  is  kept  of  the  length  and  height  of  the  flashboards  at 
all  times,  with  the  dates  of  their  setting  and  remoTal. 

Tlie  flow  over  the  dam  has  been  computed  bj  the  Francis 
formula  for  the  Merrimac  dam: 

Q  =  3.012LH»-" 
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L  being  794  feet.  H  =  depth  on  crest  of  dam  in  feet.  The 
same  formula  has  been  used  in  all  cases,  whether  flashboards 
are  on  or  off. 

The  floV  through  the  water  wheels  has  been  taken  from  the 
rating  tables  of  the  manufacturers.  The  working  head  on  the 
wheels  Taries  from  15  to  17  feet,  depending  on  the  condition 
of  the  flashboards  on  the  dam.  A  test,  by  Mr.  Bloss,  of  a  39- 
inch  Hercules  wheel  in  the  mill,  which  has  been  in  use  about 
<*ight  years,  shows  the  actual  discharge  to  be  substantially  as 
given  in  the  manufacturers  tables  when  running  at  the  speed 
of  greatest  efficiency.  When  running  at  higher  speed  the  dis- 
charge may  be  several  per  cent.  less. 

A  current  meter  measurement  of  the  flow  below  the  dam  was 
made  at  the  Mechanicville  toll  bridge  October  20, 1900,  showing 
a  discharge  of  1,871  second-feet.  The  result  is  somewhat  un- 
certain,  owing  to  slack  water.  No  water  was  flowing  over  the 
dam,  and  the  calculated  turbine  discharge  was  1,977  second- 
feet. 

The  flow  of  Hudson  River  at  Mechanicville  has  been  calcu- 
lated using  the  East  Indian  engineers'  formula  for  flow  over 
the  dam.^  This  formula  gives  a  somewhat  larger  discharge 
than  that  obtained  by  using  the  formula  given  below. 

The  highest  flood  since  the  record  has  been  kept  occurred 
April  19,  1896,  and  showed  a  discharge  of  59,400  second-feet  or 
13.2  second-feet  per  square  mile. 

The  highest  known  freshet  discharge  of  Hudson  River  oc- 
<urred  in  the  spring  of  1869.  The  calculated  discharge  at 
Mechanicville  was  70,000  second-feet  or  15.5  second-feet  per 
square  mile.* 

a  8e«  Report  of  State  Bnglneer  and  Sunreyor  of  New  York,  1895,  pp.  104-107. 
5  A  list  of  Hadiion  RlTer  high-water  marks  is  given  by  0.  L.  Hamsoa,  la  Report  of  U.  S.  Board  of 
Engineers  on  Deep  Waterways,  1900,  PL  1,  pp.  877-S7S. 
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Mean  Month^f  Aicn-o/  ^  Sudi^n  Bifur  at  MeehamicnttB,  Bmraioifa  CoicnCy.lf.  T.,  Ctdculattd  6y 

Mtan$  9if  FtwmM  Wvrmnia  for  Merrimae  Dam^ 

(DtainAg*  arM  4,500  aqnare  miles.] 

UMA^I  MONTHLT  PLOW  HI  BtCOSD-WEET. 
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Rcpofirr  of  State  Engixeeb. 
I  ABE  TMXMUTAXT  TO  UOfWJOL  JtUlMKUT  JLiVlUi  AMD 


KIXDERHrXJK  CREEK  AT  EAST  >'ASSAU  AND  WILSON'S 

DAM,  BENSSELAEB  COUXTY,  X.  Y. 

Gan^ngB  of  this  stream  were  eondaoied  hj  the  Albany  Water 
Departni^fDt  during  the  rears  IStrl,  1S93  and  IS^L.  xhe  results 
of  which  are  of  interest  in  connection  with  measurements  of 
sorronnding  watersheds  like  Ten-Mile,  Housatonic  and  FishkilL 
proposed  possible  sources  of  monicipal  snpplj  for  New  York 
city. 

The  original  Kinderhook  gangings  hare  been  famished  for 
calenlation  by  George  L  Bailey,  Superintendent  of  the  Albany 
Bureau  of  Water. 

m 

Kinderhook  Creek  is  an  interstate  stream  baring  its  sonr<>* 
in  Hancock  Mountains,  Massachusetts.  It  flows  in  a  south- 
westerly direction  through  Bensselaer  and  Columbia  Counties. 
X.  Y.,  debouching  into  Hudson  Birer  at  Stockport.  Its  tribu- 
tary drainage  is  dirided  between  Xew  York  and  Massachusetts, 
as  follows: 

Drainage  in  New  York 3^.7  square  miles 

Drainage  in  Massachusetts 29.3  square  miles 

Total  drainage  abore  mouth 334.0  square  miles 


A  gauging  record  was  kept  at  a  weir  erected  across  the 
stream  above  East  Nassau,  Julr  28  to  November  30  inclusive. 
1892.  The  record  included  the  flow  over  the  thin-edged  weir 
or  dam  and  the  flow  in  the  tailrace  of  the  adjoining  mill.  Bead- 
ings  of  the  gauge  height  at  both  dam  and  race  were  taken  at 
30'minute  intervals,  from  6^0  p.  ul  to  7  a.  m.  each  day,  and 
the  flows  for  the  several  one-half  hour  periods  were  summatcd 
to  obtain  the  total  yield  during  the  night. 

The  measurements  in  the  main  stream  were  taken  at  a  com- 
pound weir  consisting  of  a  lower  central  section  50.17  feet  in 
length,  over  which  the  entire  flow  passed  at  ordinary  stages  of 
the  stream;  the  remainder  of  the  dam,  having  a  length  of  92.33 
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feet,  was  raised  and  leveled  by  means  of  a  2-inch  plank  to  an 
elevation  1.20  feet  above  the  central  thin  plate  weir.  When- 
ever the  head  exceeded  1.2  feet  on  the  lower  section,  the  water 
flowed  over  the  entire  dam  142.5  feet  in  length.  The  discharge 
has  been  computed  by  means  of  the  Francis  formula,  allowing 
for  two  complete  end  contractions  for  all  depths  on  the  lower 
section. 

The  drainage  area  above  the  East  Nassau  gauging  station 
is  120.5  square  miles. 

A  second  gauging  station  was  established  on  Kinderhook 
Creek  at  Wilson's  mill  below  Garfield  Reservoir  July  14,  1893, 
and  a  record  maintained  from  that  date  until  December  31, 
1894. 

The  drainage  area  above  the  weir  at  Wilson's  Dam  is  68.2 
square  miles  or  57  per  cent,  of  that  at  East  Nassau.  Readings 
were  taken  at  this  weir  at  6  a.  m.,  12  m.  and  6  p.  m.,  of  each 
day. 

The  principal  dimensions  of  the  weir,  which  was  of  the  com- 
pound variety,  were  as  follows: 

Total  length  of  dam 92.22  feet 

Length  of  central  lower  overflow 25 .  00  feet 

Length  of  right  overflow  of  main  dam 37.95  feet 

Length  of  left  overflow,  main  dam 36.27 feet 

Total  length  of  upper  overflow 74.22 feet 

Difference  of  elevation  of  two  spillways  July  1,  to 

May  25,  1894  1.0  foot 

Difference  of  elevation  of  two  spillways  May  27,  to 

December  31,  1894   0.89  foot 

The  accompanying  tables  show  the  mean  daily  flow  in  second- 
feet  at  the  two  Kinderhook  stations  for  the  periods  during 
which  the  records  were  kept.  The  summary  for  Wilson-s  Dam 
includes  the  rainfall  on  the  watershed  from  a  private  record 
kept  at  that  station  in  1894. 
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Mean  DaUy  Flow  in  840ond-feet  9f  Kindsrhook  Oretk  ol  Bent  Kattau^  Hf.  T, 

I  DralDSjie  area,  120  aqnare  milea.] 


DAT. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Ang. 

Sept. 

Got. 

Not. 

Deo. 

1802. 
1      .  -  .......... 

...... 

125.89 

86.78 

69.42 

59.90 

58.85 

47.11 

46. 9(. 

40.4( 

87.28 

61.15 

81.74 

273.64 

159.6H 

110.67 

78.06 

66.08 

56.78 

47.27 

50.87 

89.59 

46.66 

45.10 

44.88 

89.99 

46.65 

862.89 

294.76 

187.7ft 

96.72 
88.89 
69.44 
63.39 
58  12 
184.69 
lOi  9^ 
76.72 
61.69 
58.12 
51.61 
44.48 
89.22 
111.14 
126.82 
76.88 
67.80 
88.08 
62.28 
44.88 

is'os 

40.80 
92.88 

107.42 
61.68 
49.14 
89.83 

85.08 
86.68 

81.68 
80.54 
81.62 
81.98 
82.55 
44.02 
48  71 
84.25 
41.38 
88.79 
81.46 
85.18 
86.87 
86.13 
86.18 
88.88 
87.07 

81.93 
80.07 
40.61 
51.93 
95.79 
65  41 
52  08 
51.15 
47.74 
59.88 
76.10 
r2.07 
65.87 
61.09 
68.12 
221.25 
&SI.48 

2      .. -..--. 

3 

4    .. .... 

5 

41  ...   , 

7 

8 

N 

•  •••  • 

9 

10 

11 - 

12 

18 

14 

J5 

IH 

17 

18 

. 

88.59  281.40 
88.18  329.28 
48.78  2:^8.42 

19 -..-•. 

20  ................ 

21 

88.18 
84.56 
88.68 
88.84 

28.62 
28.67 
80.88 
80.85 
80.28 
81.62 
80.85 

189  89 

166.73 

144.77 

119.04 

90.51 

06.72 

97.34 

88.19 

00.67 

91.76 

22 

23 

24 

25 

26 

27 

28 

'82*24 

29 

87.20  142.60 

101.87 
84.94 

90.51 
96.71 

31 

Mean 

68.90 

97.80 

68.70 

84.70 

• 

121.50 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

Jona. 

Jaly. 

Aai;. 

Sept. 

Oct. 

• 

Nov. 

Dec 

itttfJ. 

88.0 
58.8 
86.1 
81.8 
29.9 
25.9 
22.0 
2ft  5 
36.7 
27.0 
22.  u 
27.6 
47.9 
80.4 
23.6 
21.1 
19.8 
20.8 
17.2 
16.1 
12.5 
13.5 
18.9 
13.0 
11.8 
21.2 
40.0 
24.6 
20.  U 
19.7 
16.7 

15.2 

18.0 

12.8 

11.2 

10.9 

10.2 

30.0 

50.7 

80.1 

19.5 

14.5 

18.4 

11.2 

10.4 

0.2 

8.8 

9.2 

11.8 

11.1 

18.6 

12.2 

10.8 

9.1 

82  6 

188  9 

94.1 

64.8 

154.1 

2>tf.4 

16T.2 

88.7 

60.9 

47.4 

88.4 

85.7 

81.5 

27.7 

88.1 

81.7 

53.6 

87.7 

81.9 

28.1 

26.0 

28.6 

61.7 

191.2 

166.8 

103.1 

109.7 

128  8 

87.9 

70.4 

68.9 

57.5 

61.4 

68.4 

56.4 

50.1 

184.4 

128.5 

00.7 
71.5 
60.0 
56.0 
53.6 
49.9 
66.8 
63.1 
51.9 
47.3 
65.5 
60.2 
61.7 
111.6 
85  9 
66.2 
68  0 
50  I 
47.1 
44.8 
82.4 
8U.2 
46.3 
66.8 
58  9 
51.8 
55.2 
126  6 
120.3 
96.6 
83.9 

78.2 
64.9 
68.5 
78.8 
78.9 
65.9 
60.8 
58.7 
54.6 
60  7 
47.4 
46.2 
46.0 
45.4 
42  8 
42.2 
43.2 
45.1 
47.1 
43.6 
42.3 
51.8 
54.7 
47.3 
41.2 
82.4 
42.2 
89.0 
93  2 
78.b 

«W  8 

2 ....; 

56  IS 

...... 

67  1 

4 , 

158  1 

101  4 

« .,.,.. 

97.5 

93.2 

8 

80.1 

' 

8U  U 

10  :::;:;::::::;;:: 

81.2 

fl7  7 

12 

63  l> 

47  0 

14 

45.8 

b7.6 

16 

211  2 

338  7 

18 

241  4 

165  6 

20 

110  8 

127  7 

2i 

156  0 

149  4 

24 

147  9 

171.9 

26 

172  6 

136  2 

2H 

IIB  2 

30 

■••■•»    ■•«• 

123.8 
126  2 

.A....f--     - 

96.3 

■••"•• f 

25.0 

44.8 

09.8 

64.8 

65  5 

121.7 
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Report  of  Statb  Engineer. 


Mean  Dailjf  Flow  in  Seoond-feet  of  Einderhook  Cretk  at  WiUon'9  Dam,  N.  T.— (Conoladed). 


DAY. 


1891. 

&    •••»•••«•••••••• 

2 

8 

« 

9 

11 

12 

13 

x%  ■•••■«•*••••«••• 

15 

16 

17 

19 

20 

22 

•V    ••••*•  *•••••  •••• 

V5 

26 

27 

28 ^.-.. 

OV     •«••••  ••■•••••■■ 

81 

M6ail  .  .  •  •  •  a  a  .  .  .  . 


Jan. 


76.9 
77.2 
81  8 
88  5 
115.5 
113.9 
91.9 
81.3 
71.0 
71.0 
71.1 
53  8 
44  8 
67.7 
78  6 
160  6 
r.8.3 
79.2 
81.2 
06.0 
78.7 
72.9 
62.6 
73.0 
129.6 
88.7 
83.5 
08.8 
59.1 
60.1 
64.5 


81.6 


Feb. 


66.0 
59.5 
63.2 
58.0 
45.0 
45.1 
47.6 
49.8 
49.8 
47.6 
45.6 
86.9 
88.0 
45.0 
43.1 
39.1 
89  7 
55.7 
74.1 
68.9 
52.7 
44  6 
40.8 
33.5 
87.8 
86  1 
83.8 
85.0 


42.6 


Mar. 


40. 

49 

66. 

96 
156. 
315 


608.9 
457.1 
348.4 
305.4 
325.6 
330  4 
267.9 
232.3 
189.0 
160.6 
150 
155 
190 
204 
167.7 
163.9 
234.6 
220.8 
175.6 
144.5 
J07.6 
91.3 
88.8 
83.4 
84.0 

200.3 


Apr. 


93.9 
83.2 
78  2 
87.1 


101. 
88. 
•0. 
82. 
84.9 
86.4 
78.4 
76.4 
76.9 


76.8 

70.1 

64  8 

61.2 

59.1 

58.9 

68  8 

123  8 

129.6 

151  6 

143.8 

123.5 

105  7 

91  8 

84.5 

78  8 

78.8 


May. 

Jaqe. 

July. 

Ang. 

67.4 

98.9 

15.6 

18.8 

61.2 

96.7 

14.1 

13.0 

57.8 

90  8 

17.2 

12.9 

58.1 

80.8 

18.9 

16  6 

68.2 

67.8 

17.8 

14  6 

62.9 

60.8 

25.9 

18.0 

87.7 

55.6 

48.8 

9.1 

74.9 

58.8 

29.9 

8.1 

56.7 

51.0 

28.1 

96 

48.2 

48.2 

17.4 

8.9 

47.1 

89.8 

14.8 

8.4 

48  2 

87  5 

17.4 

7.9 

40.8 

32.6 

14.8 

8.8 

38.0 

34.4 

18.2 

8.0 

37  4 

26.5 

18.7 

9.9 

34  4 

25.9 

18  4 

11.3 

30.8 

23.4 

12.6 

9.4 

36  3 

23.9 

12.1 

7.8 

46  8 

40.9 

10.8 

6.8 

40  8 

18.7 

10.7 

8.2 

83.6 

67.0 

12.3 

8  2 

31.6 

51.8 

22.6 

8.6 

37.4 

86.1 

17.7 

5  8 

63.4 

27  1 

18.1 

7.2 

81.2 

22  9 

18  0 

6.1 

72.4 

22.0 

10.6 

5.4 

58  8 

22.9 

10.1 

5.3 

70  4 

22.2 

8.7 

6.7 

160.8 

19.1 

14.5 

6.4 

112.4 

16.8 

36.0 

6.7 

68  0 

21.1 

7.0 

60.0 

45.7 

17.6 

8.9 

NORMANSKILL  AT  FRENCH'S  MILL,  ALBANY  COUNTY, 

N.  Y. 

The  Normanskill  drains  an  area  of  168  square  miles,  lyinjr 
between  the  lower  Mohawk  watershed  and  the  northern  drain- 
age slope  of  the  Catskill  Mountains,  and  including*  a  portion  of 
the  counties  of  Albany  and  Schenectady.  The  stream  enters 
tide  water  of  Hudson  River  at  Kenwood,  a  suburb  of  Albany. 
A  gauging  record,  showing  the  flow  of  this  stream  from  June  1 
to  December  1,  1891,  is  of  interest  in  connection  with  measure- 
ments of  flow  from  the  adjacent  Catskill  and  Schoharie  water- 
sheds, proposed  as  possible  sources  of  supply  for  Greater  New 
York.  The  volume  of  flow  was  determined  by  means  of  weirs* 
erected  at  French's  Mill,  by  the  Bureau  of  Water  of  Albany. 
Mr.  George  I.  Bailey,  Superintendent  of  the  Bureau,  has  fur- 
nished the  original  records  for  computation.  The  stream  is  at 
an  elevation  of  200  feet  above  tide  at  the  point  where  gauged. 
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Fig.  No.  107.— Discharge  of  Normans  Kill  at  French's  Mills,  Albany  County,  N.  Y.,  1891. 
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and  receives  the  drainage  from  an  area  of  110.6  square  miles  or 
66  per  cent,  of  the  entire  watershed. 

Below  French's  Mill  the  stream  follows  a  tortuous  valley 
relatively  deep  and  narrow,  its  banks  rising  abruptly  from  the 
flood  plain.  The  topography  of  the  lower  Normanskill  is  shown 
on  the  Albany  sheet  of  the  Oeological  Survey  Map. 

Mean  Daiiif  Whom  In  Sewnd'/ui  ^f  KornMnMU  ut  Frenck't  Ifitt,  Alkanff  Oounig,  Jf.  F. 

[DraJnace  area.  Ill  square  miles.] 


DAT. 

Jan. 

FelK 

Mar. 

Apr. 

May. 

June. 

July. 

Aug. 

Sep. 

Got. 

Not. 

Deo. 

• 

189L 
1 , 

25.57 
20  31 
44.64 
41  64 
44.64 
31.46 
24.18 
18.44 
18.29 
17.21 
18.29 
37.82 
23.87 
24.18 
22.16 
22.82 
17.21 
33  48 
35.96 
87.51 
85.84 
83.48 
81.46 
29.45 
20  92 
19.68 
18.29 
16.27 
10  38 
10.07 

10.88 

14  5-i 

12.76 

11.89 

11.89 

10.88 

. 10.07 

14.62 

11.95 

9.30 

9.30 

8  99 

8.09 

7.50 

8.09 

7.78 

7.50 

7.85 

10.65 

9.15 

18.29 

9.93 

9.55 

11.83 

11.16 

10.74 

0.15 

7.J>4 

8  25 

8.09 

10.46 

8.84 
8.53 

12.71 
8.74 

16.89 

11.94 
9.08 
8.89 
8.52 
8.84 
8.25 

10  86 
8.77 
7.93 
7.65 
7.98 
7.21 
7.21 
7.21 
6.65 
6.77 
6  49 
6.22 
6  62 
7.24 
5.94 
0.26 

16.12 
8.96 
7.93 
8.87 

8.84 
18.44 
12.23 
9  39 
9.14 
14.15 
9.96 
8  52 
7.57 
7.22 
6.22 
6.40 
6.77 
9.14 
7.66 
705 
7.05 
7.5() 
7.60 
6.22 
7.15 
6.09 
7.07 
6.49 
7.05 
7.66 
5.88 
5.55 
4.65 
6.77 

8  99 

10.09 
7.78 
4  87 
7.94 
7  07 
6-71 

34.10 

15.08 
9.98 
8.84 

10.58 
8.68 

9  47 
8.48 
9.80 
8.09 
6.09 

10.21 

8.81 

23.41 

12.07 

13.09 

11.67 

9.14 

9.93 

10.09 

9.62 

8.68 

9.14 

9.80 

7.98 
9  84 

7  98 
9.68 
8.14 
9.04 

8  00 
6.97 
8.42 

10.31 
8.14 
16.69 
14.21 
13.03 
0.81 
10.63 
11.46 
25.27 
16.22 
14.43 
15.83 
18  71 
18.09 
142.88 
75.81 
46.83 
40.09 
86.41 
22.71 
18.72 

20.15 

2 

18.91 

8 ,,.. 

17.98 

4 

24  49 

6 

226.90 

6 

119.51 

7 

95.02 

8 

73.62 

9 

61.15 

10 

49.44 

11 

44.02 

12 

39.83 

18 

29.61 

14 

27.43 

15 

26.66 

16 

67.27 

17 

47.89 

18 

51.60 

19 

49  60 

20 

87.97 

21 

82.71 

22 

31.77 

23 

187.17 

24 

479.49 

25 

502.64 

26 

391.84 

27 

279  12 

28 

129.27 

29 

70.58 

80 

858.76 

81 

Mean 

26.2 

10.2 

8.7 

8.1 

10.6 

21.7 

67.2 

JCmii  MonUOg  Eun-^f  tf  yormantkitt  at  Fnneh'g  Mill,  Albany  County,  N.  F. 

(Drainage  area,  111  square  miles.] 


DATS. 

1 

Mazimnro, 
aeooDd-feet 

Minimum, 
seoond*t'eet. 

Mean, 
secoud'feet. 

Mean, 
sec.  ft 

per 
sq   mile. 

BunK>fl; 

inches,  on 

drainage 

area. 

1891. 
June. ..>•■•>••■••••■  •••••■-•-••••■ 

44.6 
18-1 
167 
18-4 
34.1 
142.0 
84.8 

10.1 
7.8 
6.9 
4  6 
4  9 
6  9 

18.0 

26.2 
10.2 
8.7 
8.1 
10.6 
21  7 
67.2 

0.24 
0.09 
0.08 
0.07 
0.10 
0.20 
0.61 

0.27 

July 

0.10 

AOgDSt  ...........••••••••.<«*.••. 

0.09 

September  .....•....•..•••••••.••■ 

0.C8 

Ootober 

0  11 

Norember  .........■.•.•••........ 

0.22 

Deoember....  >•■..-.  ••••••--••«>>. 

0.59 

i^il 


lir?'C>jn  oi  ^7^TX  !L:»*.ii: 


y'hij^f.  ^yATLi:  ^vitlt  f^'E  5Tw  tcos:  2Z!rr. 

ii^v*-  U*-*-t  Vba*:T*-iut*aL      Tli*-  glttUTTTtg^  izii£"lldi:  fiTTeSBtf  flnillilLI. 


hh*jpuk  ^y*^k,  y^'i^ll'L'/A  K^rtT  niid  RoBdcnn  Oreti.  ^ipbbi  f<f  tL* 
JfudM>ii:  Jbjud  FlitiLJJJ  Cr^^k  aa>d  Ten  MUe  Birder.  «BS(t  of  ii*^ 
H udM/fi,  Xf^arlj  til**  tfiit'irh  J^-iifiii  of  eacii  «n>Bai&  wa«  TTA-rf-r*^ 
i<;>4  «  «Fjt*r  f</r  SL  ^jncui^  *"'^T5on  sel*^ted  on  each.  Ear^r  ia  ^r-f 
th*r  fftjsitYioxjj  wfT«r  fi!rtabJi>b<-<L  witli  Ibe  exeepTk«  of  that  ^-li  T-r 
M;J«f  Hh'ffT.  V^r>4m%  Jjtjh^  x»far  at  baiMl  wtre  eiiij»k»j€d  i* 
V^H^y,/^H  r*r^*-r%  to  take  obs-erratioiiB  of  tbe  sta^  of  ti>e  «rrrf^T:. 
I  fi  i^'/*  ^'iif' >i  da  T, 

O/i^'  obj^'f't  of  tbfr  gaug^JD^is  has  be^n  to  deteraaiiie  tbe  avai> 
s*bJrfr  rnu-tfl!  tot  utorajre  of  the  gereral  stream*,  at  «itea  »elecT*-i 
for  HUftH'tC^  reK*rrvoJr«  •  It  was  not  practicable  in  nMKt  cas-es 
to  locate  a  gauging  station  preciselv  at  the  foot  of  tiie  water- 
nUt'4  tributarj  to  tbe  proposed  reserToir.  The  relation  between 
J  he  ^'Sf  hnati'd  drainage  area  at  the  reserroir  sites  and  at  the 
gauging  KfatioD  on  ear-h  stream  is  shown  below: 


HIHKAU. 


I>*fjiti<#n  of 


'l«»n  Mil*  KJror Dotm- Plain*.  W.  T. 

Hr/a»sf«Mt<;  lifrer Gftylordvrille.  Cnna 

<;«uklll  Cr««k  Kriuth  Cairo.  IT.  Y 

Km'tWi*  t'rmk Kiuie»too.  V.Y 

Wallklll  Klv#»r '  N«w  I'alig,  V.  T 

Kondoat  Cre«rk K<M«fidale.  K.  T.... 

ViuhkiU  Crttk • Glaobaoi,  H.  T..... 


aTbM*  r0««rToirt  m  d«Mrib«d  lo  tbe  'dvpon  on  Mew  Tork*a  W*lar  Sap^j.  by  Jobs  R 

Freeiuao.  ' 

/>  Atiore  juoctf«m  witb  WnUklll  Rirer. 


DisoHAROB  OF  Steeams  I   PuBLio  Water  Sdpply,  N.  Y.  CllT.     661 

The  gauglngs  at  each  of  the  Btations  referred  to  in  the  table 
are  made  by  .means  of  the  current  meter;  the  discharge  measure- 

m 

ments  having  mostly  been  made  by  field  assistants  A.  E.  Place 
and  W.W.Schlecht.  Velocity  observations  are  taken  at  horizon- 
tal intervals  of  five  feet  across  the  entire  width  of  the  channel, 
the  current  meter  being  submerged  0.6  depth  of  the  sounding  at 
t^ach  5  foot  station.  In  order  to  determine  whether  the  velocity 
so  obtained  is  the  true  mean  velocity  desired,  observations  of 
velocities  in  vertical  planes  have  been  taken  at  intervals  of  0.5 
foot  of  depth  from  surface  to  bottom.  At  a  number  of  the 
stations  the  stream-bed  consists  of  rock  strata  overlaid  with 
inwashed  sand  or  gravel.  The  vertical  velocity  observations 
are  repeated  from  time  to  time  to  determine  whether  these  de- 
posits have  shifted  in  position  in  such  a  way  as  to  sensibly  affe<?t 
the  rating  curve  of  the  cross  sections.  During  the  winter 
{similar  vertical  velocity  curves  will  be  obtained  to  determine  the 
<»ifect  of  the  increased  wetted  perimeter  due  to  ice  covering  the 
stream. 

Wallkill,  Housatonic,  and  Ten  Mile  Rivers  are  interstate 
streams.  The  first  receives  tributary  drainage  from  New  York, 
but  does  not  itself  flow  through  New  York  State.  Ten  Mile 
Kiver  lies  mostly  in  New  York,  though  the  lower  few  miles  of 
Its  course  and  its  mouth  are  in  Connecticut.  Wallkill  River 
has  its  headwaters  in  New  Jersey,  but  most  of  its  channel  and 
watershed,  as  well  as  its  outlet,  are  in  New  York. 

The  results  of  gauglngs  at  a  station  on  Housatonic  River,  ' 
established  in  1900  by  the  United  States  Geological  Survey, 
and  of  gauglngs  of  Croton  River  by  the  Department  of  Water 
Supply  of  New  York,  have  been  included  in  this  division  of  the 
report. 

CATSKILL  CREEK  AT  SOUTH  CAIRO,  GREENE  COUNTY, 

N.  Y. 
The  drainage  basin  of  this  stream  receives  the  run-oflf  from 
the  north  slope  of  the  Catskill  Range,  and  lies,  for  the  most 
part,  in  the  timbered  highlands  of  Greene  County.    Its  source 


^j'2  *  BfPOJST  OF  tSJATS,  £MiI2K£EK. 

»  in  a  swamp  at  FranklintoiL  the  opposite  side  of  wUdi  dra.^^ 
iDto  Bchoharie  Creek.  The  stream  entc^v  tide  water  of  Hods^.- 
Birer  at  Cat£kiIL  The  lowest  two  miles  of  its  eovrse.  he^:^ 
the  influx  of  Kaaterskill  Oe^  h&ng  slack  water.  Ft^c^ 
Kaaterskill  Creek,  to  Leeds,  a  distance  of  three  mijes,  it  fiov^ 
throngh  a  gorge  formed  of  tilted  strata  of  bluestone,  affordi::^ 
within  this  distance  a  fall  of  ISO  feet.  The  topc^raphr  of  il- 
watershed  is  shown  on  the  Durhant.  Coxsackie^  and  CatskL. 
Atlas  Sheets  of  the  United  States  Geological  SmTer.  TLr 
stream  flows  over  a  rock  bed  throngh  mnch  of  its  conrse.  T«- 
slopes  of  the  drainage  basin  are  precipitons  and  there  are  lo 
lakes,  and  little  artificial  storage.  The  stream  is  snbject  to 
wide  Tariations  in  flow.  High  water  marks  obserred  at  tl*: 
Woodstock  Dam,  indicate  a  freshet  discharge  in  the  sy^rrnr  of 
19(»1.  of  21,000  second-feet,  or  100  second-feet  per  sqnare  mile 
from  the  tribntarr  drainage  area  of  210  sqnare  miles. 

The  principal  tributary  of  Catskill  Creek,  above  the  star^-^ 
at  Ronth  Cairo,  is  Basic  Creet  entering  at  Freehold.  The  r^^ 
I>ortf^  high  water  mark  on  the  dam  at  Freehold  indicates  a 
maximnm  freshet  discharge  for  Basic  Creek  of  3.330  second-fe^t 
or  SI  second-feet  per  sqnare  mile  from  the  tribntarr  drainage 
area  of  41  square  miles. 

The  gauging  station  is  located  at  the  highway  bridge  in  the 
Village  of  South  Cairo,  and  was  established  Jnly,  1901.  A  l'> 
f oot  boxed  weight  gauge  divided  to  feet  and  tenths  was  fastened 
to  cross  pieces  on  horizontal  chords  of  the  second  section  of 
bridge  from  the  right  bank,  downstream  side.  The  total  span 
of  the  bridge  is  194.5  feet  between  abutments,  the  faces  of  which 
are  vertical.  The  stream-bed  is  of  earth  for  twenty-five  feet 
from  the  right-hand  abutment.  At  this  point  a  blnestone  roct 
ledge  outcropm,  covered  in  patches  with  loose  shingle  and  shift- 
ing gravel.  The  bench  mark  is  on  "  O  "  near  outer  comer,  up- 
stream side  of  bridge  seat,  on  right  hand  abutment. 

Elevation  of  bench  mark 100. «"' 

Elevation  water  surface  when  gauge  reads  zero....  7S.<1 

r'pnter  of  highway  50  feet  to  left  of  end  of  bridge. ...  07.  U 


DisoHABGB  OF  Stbeams  I  Oatskill  Crbek.  563 

The  entire  flow  of  the  stream  at  all  stages  passes  under  this 
bridge.  High  water  marks  observed  at  the  bridge  indicate  a 
maximum  elevation  of  the  water  surface  of  96.2  feet,  equivalent 
to  a  gauge  reading  17.6  feet.  The  stage  of  the  stream  is  ob- 
served each  morning  and  evening  by  the  gauge  reader  Mr.  C.  F. 
Abrams.  The  following  table  shows  the  results  of  discharge 
measurements  which  have  been  made.  During  extreme  low 
water. the  current  meter  measurements  are  made  by  wading  at 
a  point  400  feet  below  the  gauging  station. 
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Daily  Gauge 

Height  9S  OtMkXm  Oretk  at  Scuth  Cairo,  Oreene  CeurUv,  N 

.  r. 

DAT. 

Jan. 

Fab. 

Mar. 

Apr. 

May. 

Jane. 

Jaly. 

Ang. 

Sept 

Oct. 

Not. 

Deo. 

1901. 
1 

2.56 

26 

2.15 

2.4 

2.4 

2.5 

8  35 

8j06 

2.871 

2.8 

2.77J 

2  65 

2.55 

2.5 

2.5 

2.5 

2.4 

2.521 

2.671 

2.75 

8  05 

8.221 

3.45 

3.55 

3.2 

2  95 

2.8 

2.7 

2.65 

2.6 

2.92i 

8.0 

8.2?| 

8.27t 

3.06 

2.9?k 

2.874 

2.9 

2.87| 

2.82{ 

28 

2.75 

2.r» 

2.724 
2.7 
2.75 
2.824 
2.974 
2  97l 
2  8?{ 
2  8 
2.8 
2  774 

2.7.'4 

2.674 

2.65 

2.65 

2.7 

2  8 

2.824 

2.8 

2.76 

2.7 

2.7 

2.674 

2.971 

2.6?4 

2  66" 
2.6 
2.66 
2.6 
2.6 
266 
2.8 
3.1 
3.16 

3  0*4 
2.974 
2.9 
2.85 
2.8?4 
2.8 
2.8 
2.8 

2  8 

2  K 

2.75 

2.75 

2  75 

2.7 

2.7 

2.7 

2.7 

2.65 

2.674 

8.674 

2.65 

2.7 

2.7 

2.65 

2.66 

2.66 

2.674 

2.8 

8.02 

8.85 

2.82 

2.77 

2.75 

2.75 

2.75 

2.75 

2.76 

2.7 

2.7 

2.7 

2.7 

2.65 

2.65 

2.65 

2.65 

2.65 

2 

2.65 

3 

2.65 

4 

2.75 

2.9 

3.8 

8.6 

8.63 

8.85 

8.076 

8.51 

3.45 

8.28 

8.0 

2.85 

2.9 

3.85 

3.78 

4.85 

3.58 

3.17^ 

2.e7i 

2.95 
3.0 

3.8 

5 

8.8 

6 

3.82 

• 

8  32 

8 

8.3 

9 

3.85 

10 

5.35 

11 

4.62 

12 

4  45 

13...; 

3.93 

14 

6.95 

15 

12  8 

16 

5.6 

17 

5.0 

18 

4.4 

19 

20 

-•«••• 

...... 

4  0 
8  85 

21 

3.0 

22 

...... 

4.0 

23 

4.0 

24 

4  07 

25 

3  Oil 

2.82{ 

2.7 

2.7 

2.72| 

2.65 

2.6 

3.45 

28 

3.4 

27 

3.4 

211 

3.5 

29 

3.85 

80 ... 

4.5 

81 

4.4 

Current  Meter  IHicharge  MeaturetnenU  ^f  OatikiU  Creek  ai  South  Catfo,  Oreene  County,  N.  T. 


DiTB. 


1901. 

October  10 

October  4 

Kovembfcr  8 

Aaguet  19 

September  '^3 

XoTomber  9 

Jnly  4 

Aagntt  1 

October  22 

September  7 

Angiiat  9.... 

July  25 

September  2 

Aiigunt  27 

July  17 

July  20 


Mean 

ffauge  height, 

feet. 


2.5R 
2.70 
2.70 
2.70 
2.74 
2.75 
2  75 
2.W 
2  ^2 

2  92 

3  00 
8.00 
3.ro 
3.12 
3  .^O 
3.60 


DlHcbarge, 
second-feet. 


23.3 


9 
.9 


25  6 
27  6 
39.6 
35  6 
42  3 
60 
47 
51.2 
68.8 
81.5 
81.9 
87  0 
121.4 
260.3 
807.5 


Hydrographer. 


RoUister  and  Schlecbt. 
\V.  W.  Schlecbt. 
W  W.  Schlfcht. 
HoUUter  and  Place. 
W.  W.  Schlecbt. 
W.  \V.  Schlecbt 
Horton  and  UoUitter. 
A.  E.  Place. 
W.  W.  Schlecbt. 
A.  B.  Place. 
A.  B.  Place. 
A.  E.  Place. 
A.  E.  Place. 
A.  E.  Place. 
Premiev  and  Plaoo. 
A.  E.  Place. 


A  ganging  station  was  made  through  ice  0.2  to  0.7  feet  thick 
at  a  point  200  feet  below  the  highway  bridge  by  W.  W.  Schlecbt, 
•  December  9, 1901. 

Gauge  height •  •••• •  3.30 

Discharge,  second-feet 109 . 5. 


.c«v 


£>••?"$  CEEEK  AT  KISG^ZOS.  VIBTER  O0r5TT,  X.  T. 

c*t»i:i::i. 

Fr:2i  B.;?  Isdiii  to  OIit*  Brifz*,  tZne^tJsax  £:^s  r^rr-rl:  i 
-:**p  Til  1*7.  iarkrid  or  toti.  *>:**  bj  tr=:t«5T-c»i'K«^  zr:rrTAir.«w 
X^a&ero-*  r:e»  for  d2^=3  or  *t:n2<e  re$«rrcin  are  <5»Bd  t: 
|Mi.u  w>^re  tbe  Till-ey  iK^ciid-ess  <ix  far  a  skort  £staBce  te 
r^.^lre  the  :E.*-^wir^  waten  of  tril:':taric«w  TS?  Bost  BOtab> 
are  ar  BI?  Indian,  wb^re  Birch  Creek  €B:ers;  a:  ti*  =->c:h  of 
Bt!i»b  Kill,  at  S^ardaken;  at  tlae  ino:::h  of  Scoer  Coxe  Creek,  at 
Pboeticia;  at  Cold  Brook,  where  little  Bearer  Kill  esrcis:  and 
at  Olive  Br-d^  The  stream  chaasel  ia  reladTelj  brrad  and 
f  hallow.  Tbe  bed  is  cohered  with  cobble  and  smal]  bo«Uet«  1^ 
bebl&d  after  the  ero«:->n  of  drift  deposits  wLi<^h  fomerlj  iDed 
tbe  rallej.  Tbe  descent  of  the  stream  is  rap^id  iho«sh  sot  pie- 
cipitons  ontil  Olire  Bridge  is  reached.  At  this  poiBt,  tke  stream 
l!ow8  orer  a  rock  ledge  in  a  narrow  gorge  forming  Bishop^s  Falk. 
The  nataral  fall  is  22  feet  and  is  increased  to  2S  feet  br  a  timber 
iLim  on  the  crest  of  the  ledge.  This  dam  was  ori^nallr  con- 
ibtmcted  in  1828.  High-water  marks  at  Olire  Bridge,  just  bdow 
the  falls,  indicate  that  the  Ftream  is  subject  to  flnctnatioiis  of 
fitage  of  30  feet  or  more  in  a  gorge  ICm)  feet  wide.  Below  Bishop's 
FalLs  the  stream  flows  through  a  narrow  gorge  for  some  distance, 
lifter  which  the  rallej  broadens  ont  and  the  slopes  bexxne  more 
g'rntle. 

At  Kingston  the  stream  turns  northward  and  flows  parallel  to 
irndson  River  to  Saugerties.  A  second  notable  water  fall  occur? 
at  Glen  Erie,  where  a  short  cascade  occurs  inrolring  a  fall  of  r.(J 
fret.  The  final  de5^:•ent  to  tide  water  at  Saugerties  is  made 
through  a  fall  of  42  feet 

The  gauging  station  was  established  at  Washington  Arenj^ 
Bridge  in  Kingston  July  5,  1901.  ThL9  bridge  has  a  clear  span 
of  IIO.G  feet  between  abutments,  which  are  nearly  vertical.  In 
addition,  there  is  on  the  left-hand  fiide  an  overflow  channel  19  feet 


^  I 


Fig.   No.  l(ii!.-EsopuB  Creek:    B[Bhop-s  Falla  end  01]>«brldge.  UUUr  CouDty.  N.  T. 
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In  width.  A  boxed  weight  gauge,  reading  from  zero  to  15  feet, 
with  the  scale  gradaated  to  tenths  of  feet,  was  secured  to  the 
horizontal  bridge  chords  on  the  upstream  side  near  the  left-hand 
end  of  the  bridge.  Gauge  readings  are  taken  each  moruing  and 
evening.  The  observer  is  John  Douglas.  A  circular  chisel  draft 
cut  in  the  corner  of  the  coping  of  the  right-hand  abutment  forms 
the  bench  mark. 

Elevation  of  bench  mark. 4.        100.00 

Elevation  of  water  surface  when  gauge  reads  zero. ...  68.27 


Owing  to  unfavorable  conditions  at  the  bridge,  gaugings  dur- 
ing extreme  low  water  and  during  freshets  are  made,  the  former 
by  wading  at  a  point  near  the  bridge,  and  the  latter  at  the  Ulster 
&  Delaware  B.  B.  Bridge,  one-fourth  mile  upstream.  The  maxi- 
mum stage  of  the  stream  corresponds  to  a  gauge  reading  of 
nearly  25  feet.  December  15,  1901,  the  stream  attained  a  maxi- 
mum gauge  reading  of  22.76  feet. 


OurrmC  Jf  eter  DUekony  UMttwmmmUi  ^  Bttgput  €fr§dt  at  KingU^Ht  VUUr  Owmty,  N.  T. 


DATB. 


IMl. 

Angiist  9 

Jnly  22 

July  18 

Jaly  5 

July  19 — •• 

NoTember  18 

September  26 

September  26.  .•....•••••••••.•• 

Aogast  19 

October  10 •••••. 

October  10 

Octobers  — 

NoTember  1 ...•• 

November  14 

tieptember21 

Auenet  10 • 

Nnrember  26 

October  8 •• 

September  6 ..•••.•••• 

Angust  29 : 

October  21 

Aiifcust  8 •• • 

Bepiember  4. 

Aofnut  27 

October  16 

December  10 

December  11 • 

December  30 


QtMgp  height, 
feet. 

Biflobarge, 
second-feet. 

Hydrograpber. 

8.60 

89.9 

A.  E.  Place. 

8.80 

64.2 

A.  E.  Place. 

4.10 

144.9 

A.B.  Pkce. 

4.82 

148.0 

Horion  and  Hollister. 

4.40 

172.7 

A.  B.  PJace. 

4.45 

126.5 

W.  W.  HchlechL 

4.56 

167.8 

"W.  W.  Schlecht. 

4.65 

150.4 

W.  W.  Schlecht. 

4.60 

180.2 

Hollister  and  Place. 

4.62 

165.8 

W.  W.  Scblectat. 

4.62 

188.1 

Oeorge  B.  Hollister. 

4.70 

178.2 

W.  W.  Schlecht. 

4.74 

184.8 

W,  W.  Schlecht. 

4.75 

196.4 

W.  W.  Schlecht. 

4.78 

2003 

W.  W.  Schlecht. 

4.85 

289.2 

A.B.  Place. 

5.06 

244.7 

W.  W.  Schlecht. 

6.26 

829.4 

W.  W  .*<chlecht. 

6.46 

852.2 

A.  E.  Place. 

6.50 

864.8 

A.  £   Piece 

5.66 

380.8 

W.  W.  Schlecht. 

5.66 

896.1 

A.  E.  Place. 

6.11 

554.8 

A.  E.  Place. 

6.26 

728.6 

A.B.  Place. 

6.64 

785.2 

W.  W.  Schlecht. 

8.86 

1,472.0 

W.  W.  Schlecht. 

11.46 

1,720.8 

W.W.  Schlecht.  a 

12.16 

8,989.0 

W.  W.  Schlecht. 

a  Backwater  from  ice  dam  SOO  yards  down  stream. 
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Report  of  Statb  Enoixsbr. 


I>rainaff4  Area  ^  £tQpu8  OntOc 


LOCATION. 


Aliove  month  atSAnsertiM 

Above  Glen  Erie  FaUe 

4\borogkiiKiuK  station.  Kington 

Above  Bi^hap^a  Falls,  Olive  Bridge * 


Sqnare 
milea. 


417 
40» 
S13 


A  current  meter  measurement  of  Esopus  Creek  was  made  by 
E.  G.  Paul  at  Broadhead's  Bridge,  August  14,  1900.  The  dis- 
charge was  92  second-feet. 

From  a  report  of  M.  E.  Evans,  C.  E.,  to  the  Saugertics  Manu- 
facturing Company  in  1899,  the  following  estimate  of  the  mean 
flow  of  Esopus  Creek  at  Saugerties  during  the  several  months 
of  the  driest  year  has  been  taken.  The  method  of  obtaining 
these  results  is  not  stated. 


Jwrnisry  . . 
February  . 

Maicli 

^\prn 

May 

Jane 

July 

August ... 
September 
October  ... 
November. 
December. 


MONTH. 


Flow  in 

Flow  in 

second-feet 

second-feet. 

lirr 

square  mile. 

586 

1  41 

705 

].«« 

733 

1  7« 

658 

l.!6 

442 

1  M 

804 

.73 

M 

.U 

147 

.1^ 

152 

.86 

244 

.58 

456 

1.08 

488 

1.17 

Mr.  Evans  gtates  that  on  December  10, 1878,  occurred  the  high- 
est known  freshet  in  the  stream.  This  resulted  from  a  snowfall 
of  six  inches,  followed  by  continuous  excessive  rains  for  three 
days,  terminating  in  a  downpour  of  unusual  severity.  The  stream 
flowed  in  its  highest  stage  13  to  14.5  feet  in  depth  oyer  the  crest 
of  the  dam  330  feet  in  length,  indicating  a  flood  discharge  of  from 
50,000  to  60,000  second-feet,  or  from  120  to  145  second-feet  per 
square  mile. 

Water  is  diverted  from  Sawkill  Creek,  a  tributary  of  Esopus 
Creek,  for  the  supply  of  Kingston.     Sawkill  Creek  baa  its  source 


DisoHAKGB  OF  Stbsahs:  Sawkill  Cbeek. 
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in  Ek^ho  Lake,  2060  feet  above  tide,  and  flows  sontheasterly,  enter- 
ing Eisopus  Greek  four  miles  below  the  city  of  Kingston.  Its 
channel  is  very  precipitous  and  numerous  waterfalls  occur.  Two 
reservoirs  have  been  constructed,  the  lower  one  at  an  elevation 
of  350  feet  above  tide.  The  amount  of  diversion  varies  from  1.5 
to  3  second-feet. 

Oaugings  of  Sawkill  Creek  by  the  late  Wm.  R.  Hutton 
indicate  the  flashy  and  torrential  character  of  the  run-off 
from  Esopus  water-shed.*  Mr.  Hutton's  measurements 
showed  a  minimum  discharge  of  1  .o  second-feet  at  a 
point  1.5  miles  above  the  mouth.  In  April,  1895,  the 
melting  of  a  twelve-inch  fall  of  snow  occasioned  by  warm 
winds  and  heavy  rain,  produced  a  flow  of  nearly  8,000  second-feet 
estimated  discharge  over  the  spillway  of  the  lower  reservoir.  In 
1896  it  is  estimated  that  a  similar  flood  furnished  over  8,000 
second-feet.  These  extreme  floods  are  of  very  short  duration, 
the  water  remaining  at  its  maximum  stage  not  more  than  an  hour 
or  so.  The  drainage  area  above  the  point  where  the  measure- 
ments were  made  is  35  square  miles. 

Ettimated  Extrmatt  of  IH»eharge  ^  SawHa  OreeL 


MlDimam . 
MaxiinDin. 


DI0ORABOK. 


Seoond-feet 

P«r  nqaftro 

mile. 


.030 


Current  MeUr  Diieharge  Meatunmentt ;  Savftttl  Oreek^  Four  MUet  Above  Mmith, 


DATE. 


September  3a  1901 
Ooiobcr  21,  1901  .. 


DiscbttrKe, 
Mcond-feet. 


63.5 
24 


Hydrognipher. 


W.  W.  Schlecht 
W.  W.  Soblecht. 


b  W*ter  Supply  and  Irrigatton  Fftper,  V.  8.  GtooL  Borrvj,  No.  85»  pp.  U-43L 
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DoXty  Oaug0  H§ight  of  SMpu$  Ort$k  tU  Kingito%  UltUr  Countif,  JV.  7. 


DAI. 

Jan. 

FelK 

Mar. 

Apr. 

May. 

June. 

Jaly. 

Ao«. 

Sep. 

Oct. 

4.52* 

4.Q2* 

4.7 

4.52* 

4  42{ 

4.8 

4.47* 

4.57* 

4.5 

4.52* 

4^7* 

4.4 

4.6 

4.52* 

4.57* 

4.65 

4.47* 

4.42* 

4.6 

4.77* 

1.774 

Not. 

4.62 

4.52 

4.85 

4.87 

4.65 

4.47 

4.67 

4.47 

4.82 

4.82 

4.45 

4.57 

4.6 

4.45 

4.37 

4.43 

4.3 

4.37 

4  52 

4.5 

4.47 

4  62 

4.45 

4.52 

4.62 

4.6 

4.67 

4.77 

6.45 

4.52 

Dee. 

1901. 
1 

8.97* 

8.95 

8.9 

4.95 

8.95 

8.7 

8.96 

7.0 

6.72* 

6.17* 

6.06 

4.87* 

4.72* 

4.6 

4.42* 

4.42* 

4.87* 

4.65 

4.6 

4.77* 

6.95 

6.62* 

5.92* 

7.8? 

7.67* 

6.62* 

6.02* 

6.87* 

6.72* 

5.45 

i.22* 

6.47* 

6.8 

6.67* 

6.27* 

5.8 

.6.57| 

5.42} 

6.0.« 

6.17* 

4.05 

6.U2* 

4.87* 

4.9 

4.87* 

4.72* 

4.75 

5.0 

6.27* 

6.07* 

6.85 

5.17A 

4.6 

2 

4.52 

8 

4.77 

4 

5.45 

6 

, 

4.8 

4.86 

4.3 

4.4 

4.4 

4.25 

4.25 

4.8 

4.8 

4.2 

8.95 

4.2 

4.05 

4.05 

4.6 

4.16 

4.1 

8.9 

4.05 

4.0 

8.9 

8^97* 

8.92* 

8.85 

8.72* 

4.2 

4.26 

4.62 

« 

. 

4.67 

7 .• 

4.72 

8 

4.65 

9 

10 

6.6 

11 

11.6 

12 

9.72 

13 

7.85 

14 

8.12 

15 

21.37 

10 

15.2 

17 

10.55 

18 

9.05 

19 J 

8.1 

20 

8.0 

7.75 

22 

"**  •  ■    — "  "■ 
4.77*    4.87A 

7.2 

4.92* 

4.77* 

4.5 

4.87* 

4.5 

4.72* 

4.46 

4.42* 

4.67* 

4.62* 

4.62* 

4.52^ 

4.42t 

4.45 

4.57* 

4.47* 

4.6 

6.85 

24 

6.7 

6.6 

26 

6.85 

6.25 

6.0 

7.55 

30 

11.65 

9.45 

RONDOUT  CREEK  AT  EOSENDALE,  ULSTER  COUNTY, 

N.  Y. 

Rondont  Creek  has  its  source  in  the  heart  of  the  timber-coyered 
mountain  group  forming  Wittemberg  Chain.  It  flows  south- 
easterly to  Napanoch,  where  it  encounters  the  foot  of  Shawan- 
punk  Range,  turns  abruptly  to  the  northeast  and  enters  the  Hud- 
son River  at  Rondout.  Its  watershed  on  the  south  is  very 
restricted,  as  it  is  separated  from  the  Wallkill  River  only  by  the 
narrow  Shawangunk  Ridge.  Notable  waterfalls  occur  at  Honk 
Falls  and  Napanoch  over  Hudson  River  shale,  and  on  Oood  Beer 
Kill  above  Ellenville.  On  Oood  Beer  Kill  there  is  a  total  fall  of 
870  feet  from  the  Cape,  three  miles  above  Ellenville,  to  Ellenville. 
Of  this  about  200  feet  are  concentrated  in  a  seriea  of  cascades 
called  Hanging  Rock  Falls. 

Water  power  was  originally  developed  at  Napanoch  in  1754. 
At  present  there  are  five  dams  in  this  village,  utilizing  a  total  of 
115  feet  fall.    A  series  of  cascades,  involving  a  descent  of  about 


^72  Rn-OKT  OF  State  EN«iiN 


50  ffrf-t.  ffif-nn^  at  High  Falls,  where  the  water  flows  orer  ^Bo^iy 
dale  c*fin*-Dt  rock. 

The  ^nuing  station  was  established  at  the  highway  bridge  in 
Rofx^fodale,  thr^e  miles  abr^ve  the  joDction  with  the  Wallkill.  Jnlv 
G,  1901.    Readings  of  the  riyer  stage  are  taken  each  moniing  and 
ereDiDg  bj  A«  E.  Haben.    A  15-foot  decimal  seale  in  a  woodt^n 
box,  with  weight  and  wire  for  observing  the  gauge  height,  is 
snpported  bj  outriggers  fastened  to  the  chords  and  floor-beams 
near  the  center  of  the  downstream  side  of  the  bridge.    The 
bridge  has  a  single  span  of  136  feet.    The  bed  of  the  channel  is 
rofrk  and  the  entire  flow,  aside  from  diversion  to  the  Delaware 
and  Hudson  Canal,  described  elsewhere,  passes  under  the  bridge 
at  all  stages.   The  current  is  sluggish  during  extr^ne  low  water. 
Gaugings  of  low  stages  of  the  stream  are  made  by  wading  at  a 
ford  one  mile  downstream.    The  bench  mark  is  an  '^  0 "  cut  in 
the  upstream  corner  of  the  bridge  seat  right-hand  abutment. 

Elevation  bench  mark 100.00 

Elevation  water  surface  when  gauge  read  zero 67.97 


Drmmmge  ArwmM  9f  Mtmdomt  Orttk, 


LOCATIOK. 


Abore  Hosk  Falls 

Above  High  FalU 

AboT#  Oanidaff  StmtloB.  BoModato 

AboT«  JonetioD  with  WalkfU  Birer 

Below  Jaoetion  with  Wallkill  Birer 

AboTe  month  *t  Bandont.... 


Sqiutfe 

■iSlee. 


L148 
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OurrmU  3£§Ur  INfsAar ^«  MMUwrmnmti  ^  JBofMle«<  Qruk  at  J{o#0iida2«,  VUier  County,  K.  T. 


DAZK. 


1001. 

July  18 

Angast  6....... ••, 

KoTember  7 

September  24 

October  II 

October  11 

JNovember  16 , 

July  6 , 

August  15 

October  7 

September  7 

August  20 

October  IS , 

August  28 

August  8 

September  4 

December  21.. •. 

September  8 

I>ecember  12 

November  26.. .1 

December  80 


Qftuge 

belgbt, 

feet. 

Diiebarge, 
keoond-foet. 

Hydrogrs|*her. 

• 

6.80 

118.2 

A.  B.  Place. 

6.40 

60.4 

A.  K.  Place. 

6.42 

188.2 

\y.  W.  ttobleoht. 

6.45 

1»0  6 

W.  W.  Schleobt. 

6.47 

168.2 

W.  W.  Schleobt. 

6.47 

201.8 

a.  B.  BoUister. 

6.55 

188.0 

W.  W.  Schleobt. 

6.55 

810.0 

Horton  and  HoUister. 
A.E.  Place. 

6.55 

235  4 

6.60 

217.5 

W.  W.  Schleobt. 

6.00 

426.7 

A.  £.  Place. 

6.04 

526.4 

Holllster  end  Place. 

7.03 

500.0 

W.  W.  Sohlecbt. 

7.15 

644.6 

A.  E.  Plaoe. 

7.50 

745.4 

A.  K.  Place. 

7.66 

886.1 

A.S  Plaoe. 

7.60 

774.0 

W.  W  Hchlecht.  a 

7.80 

1,200.0 

A.  B.  PUcu. 

8.00 

1,400.8 

W.  W,  Sohlecbt. 

7.21 

675.4 

W.  W.  Schlecbt. 

11.05 

6,858.0 

W.  W.  bchlecht.  • 

a  scream  somewhat  obatmotad  by  shore  loa. 


Daily  €fmug§  Seigkt  qf  RandmU  Oretk  at  RottndaU,  XTUUr  Chuntif^  N.  T. 


DAY. 

Jan. 

Feb. 

Mar. 

Apr., 

May. 

June. 

July. 

Aug 

Sept. 

Oct. 

Nov. 

6.5 

6.6 

6.5 

6.46 

6.4 

6.4 

6.4 

6.4 

tt.4 

64 

6.87 

6.45 

6.05 

6.8 

6.61 

6.6 

6.55 

6.^6 

6.55 

6.5 

6.4 

6.85 

64 

65 

7.6 

7.25 

607 

6.87 

6.8 

6.8 

Dec. 

1001. 
1 

7.571 
5.5 
6.8 
6.25 

6.17ft 

6.35 

0.75ft 

7.85 

6.02ft 

e.62ft 

7.17* 

7.4.ft 

6.871 

6.55 

6.50 

6.52| 

6.5 

6.75ft 

7. 

6.05 

8.76 

8.15 

7.5 

0.0 

0.4 

8.1 

7.47ft 

7.16 

6.05 

7.42ft 

6.721 

7.62ft 

7.05 

7.8 

7.6Ift 

7.424 

6.07ft 

6.87ft 

6.77ft 

6.67ft 

6.6 

6.6 

6.66 

6.7yft 

6  57ft 

6.5 

6.624 

6  6ift 

7.05 

6.86 

6.65 

6.55 

6.52ft 

6.47i 

6.42ft 

6.4 

6.85 

6.82i 

6.8 

7.05 

7.41i 

7.26ft 

6.85 

6.06 

6.8 

6.7 

6.62ft 

6.55 

6.55 

6.52ft 

6.45 

6.424 

6.42ft 

6.5 

7.25 

7.72ft 

7.87ft 

7.1 

7.0 

6.0 

6.8 

6.72ft 

67 

6.7 

6.6 

6.6 

66 

6.6 

6.65 

6.5 

6.5 

6.5 

6.65 

2 

6.4 

8 

6  5 

4 

6.85 

5 

6  87 

6 

6.85 

7 

6  02 

8 

6.5 

6.4 

6.25 

6.2 

6.25 

6.8 

6.88 

6.8 

6.88 

6.8 

686 

6.55 

6.48 

6.474 

6.87ft 

6.4 

6.85 

6.85 

6.8 

6.474 

6.421 

6.874 

6.67ft 

6.72i 

7.0 

0 

7.2 

10 

0.2 

11 

0.25 

12 

.'. .... 

8.22 

18 

7.75 

14 

8.07 

15 

16.75 

16 

10.6 

17 

8.05 

18 

8.4 

10 

7.77 

20 

7.55 

21 

7.55 

22 

7.57 

23 

7.05 

24 

7.75 

25 

7.22 

26 

7.12 

27 

7.0 

28 

7.85 

20 

0.1 

80 

rj.i2 

31 

10.0 
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DIVZRSIOX  FROM  BOXPOrT CRFFK  TO  WTED  TELA- 

UTAKE  AXD  Hrr«^>y  CJLXAI* 

Tie  Delawmrv  and  Hx-isoa  Casal  TtilLs>r«  s^ariw*:*?  from  i!» 
e:-:ti!i  cf  K:2ai-:!it  Cre^i  to  E.iijTi:>.    Fr«:nt  ti»» 

EiT^r  ms  far  ui  Nap«a*x&.    Fr*?a  yaraa->:i  r»  S? 

f c ;: :  w«  tie  t-a:>t  of  SiJid^^^r?  Creek,  tr  :  irir^  z^i 

at  Na jazoiii-  XTz>er«xs  d^ins  o«  SAaiiberr  •!>eft  als#  Ai3is  os 

Et>ii-i-:::t  Cr^k at  Pir:  Hi^i^ra  x^d  E:^i  Fil  :5wf  cmte^rlr  sc^c lir^i 

ttfi  'rasal  with  water  fr^a  its  Si.^jnirriZe'  !•*▼?!  vz  Htk^ 

rrr^i-'ted  fa  1SC*\  Li  lSt5<?  it  was  aboji-lrz-e^  frwi  H joe^ii^. 
to  EH^zltI:!.*,  X.  Y.  ATrist  1.  I>  1.  ti**  rsiLiiiiz^  cira'  i 
Tl-r  eir^t'ti^a  cf  tiit  fr*:ti  Hi^i  FaZs  Fee*!-*?  t«  ik^frarr. 


i'-:a_i-i-:aed.    The   sa^jiiz  eciticii  ca  R:x«i:«xt  Cfrsei  at  Rn^zr 
dile  is  siraatird  •:7-v«:i^i:e  tb^  .riz^  I»rT»I  berw»*ea  I':*rss  <  xz^i  7. 

K  -.i : :::  Cr-rk  t-r^-:  w  Hi^!i  Fi _:>.  A  ottt^ 
.:f  :be  t  :w  in  :i^  fr*it>7r  Se>:e=:-^  1?.  1"»:.  iicw«^  tie  cixe-<-:  ^ 
fr :  zi  E-:  r*f  -  :it  Crerk  t-:  be  2S  5e^:cjd-f«?et  at  tie  ^buiL.  A  3L-fx*-r:^ 
Ei-rrt  -if  tl-r  octf-:  w  *r»:<ci  tie  Bc^ezidije  leTPfi  si»:  w^  tie  1  :w  ::z: 
tie  -^ar,!'  p^>t  tbe  saz^irx  ctat>:a  ti>  be  !•>  se*^:!^!^^^*-  *!»- 
r*r— ii.t.'ier  cf  tie  sii'^'erted  wat*?  ijATizx 


-"» 


::zz  wi^fr-w^irs. 
Tie  presezice  cf  tie  rizal  paraZel  witi  tie  ttTer  -c:>*i:'; 
ii::r*rai6t75«  tie  Iisas  ft-rtr  ntfare  e^itcntf  x  -rx  R:a«5:-«tt  Creek  : 


:  f.-''.- 


'.•* 


Ct 


-  A-- 


w^ier  •iiverre'i  ft vd  Bc.&f:t:t  C^=ek  at 

ti*  ei:e^~  -    :f  eT^iz^rit:  -   I  >^5e^w  5$  r 

lef  re  it  reiie*  E.:ri  ::t.     A  piir:  cf  tiis  war^  »  aa^e^  ^OsC 

tie  ri::^lt^  «:-tt:-:-  it   B.:««er*LLA     la  cc^&er  r> 

an  1-t  cf  tli*  •iiTr-rs:--  -i-ritj:  tie  se: 

cs-JlIIt  fr:zi  April  Isc  ti  r^:^=±er  ICtX  *  i«e: 


Ftg.  No.  lin.-Rondout  Cr«ek:    Honk  Falli, 


Pig.   No.  111.— Rondout  Creek:    Hlgb  Falls.  In  village  at  High  Falle.  Ulsl 


ondout  Creek:    Hook  Fall*  Dam  Gauglug  Station  above  Napanoch. 
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at  Lock  6  or  Greek  Locks,  at  the  lower  end  of  the  Bosendale  level. 
The  record  includes : 

(1)  Overflow  of  by-pass  weir. 

(2)  Water  used  for  lockage. 

(3)  Flow  through  paddles  in  mitre  gates. 

There  is  also  a  small  amount  of  leakage  of  the  lock  walls  and 
gates  which  has  not  been  estimated.  The  flow  in  the  canal  at 
lock  6,  added  to  the  flow  at  the  Bosendale  gauging  station,  will 
give  the  total  actual  run-off  from  Bondout  Creek  watershed 
above  Bosendale.  A  record  at  lock  6  has  been  kept  since  Octo- 
ber 1, 1901,  showing  the  mean  monthly  diversion  as  follows : 

October,  1901  20  second-feet. 

November,  1901 19  second-feet. 

BONDOUT  CBEEK  AT  HONK  PALLS,  ULSTEB  COUNTY, 

N.  Y. 

Bondout  Creek  above  its  junction  with  Sandberg  Creek  at 
Napanoch  (also  called  Lackawack  Creek),  is  essentially  a  moun- 
tain stream.  At  Honk  Falls,  a  natural  declivity  affords  a  fall 
of  125  feet  over  tilted  strata  of  Hudson  Biver  shale.  This  fall 
has  been  increased  to  147.5  feet  by  the  construction  of  a 
masonry  dam  at  the  head  of  the  gorge. 

Water  to  feed  the  turbines  is  carried  to  the  power  house,  one- 
fourth  mile  below  the  dam,  in  a  circular  steel  penstock.  The 
turbines  are  a  special  design  of  the  Victor  type. .  The  outflow 
from  the  turbines  passes  over  a  tailrace  weir  below  the  power 
house.  The  total  flow  of  the  stream  passes  either  over  the  spill- 
way of  the  dam  or  over  the  tailrace  weir.  The  dam  is  of  con- 
crete masonry.  It  has  an  Ogee  shaped  cross  section  and  a  level 
spillway  186.6  feet  in  length. 

Arrangements  have  been  made  for  maintaining  a  record  at 
this  plant.  A  Bristol  recording  gauge  will  be  placed  above  the 
dam,  arranged  to  keep  a  continuous  record  of  the  discharge 
over  the  dam;  a  record  of  the  amount  of  water  used  by  the  tur- 
bines will  also  be  kept.  The  maximum  observed  discharge  of 
Bondout  Creek  at  Honk  Falls  has  been  8,650  second-feet  or  98.1 
second-feet  per  square  mile  from  the  tributary  drainage  area  of 
88  square  miles. 

The  power  is  used  for  the  generation  of  electricity  which  is 
transmitted  to  Ellenville  a  distance  of  three  miles. 
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WALLKILL  EIVEB  AT  NEW  PALTZ,  ULSTER  COUNTY, 

N.  Y. 

Wallkill  or  New  Paltz  River  has  its  source  in  Sparta  Moun- 
tain, New  Jersey,  about  twenty-one  miles  from  the  point  where 
it  enters  New  York  State.*  From  its  source  to  the  head  of  the 
Drowned  Lands  it  is  essentially  a  highland  stream.  Mr.  Ver- 
meule  states  that  high-water  marks  on  Clove  Biver,  one  of  the 
tributaries  of  Wallkill  River  in  this  region,  indicate  a  maximum 
discharge  of  67  second-feet  from  a  drainage  area  of  0.7  square 
miles,  or  at  the  rate  of  96  second-feet  per  square  mile. 

The  Drowned  Lands  are  an  extensive  Pleistocene  lake  bottom 
situated  mainly  in  New  York.  They  comprise  an  area  of  28 
square  miles.  A  dam  of  drift  at  the  north  end  of  this  tract 
holds  back  the  water  of  the  Wallkill,  causing  an  overflowing  of 
this  entire  flood  plain.  Until  about  55  years  ago,  this  area 
formed  a  shallow  lake  or  undrained  swamp.  An  artificial  canal 
cut  through  the  drift  at  the  foot  has  enabled  a  large  part  of  the 
downstream  portion  to  be  reclaimed  for  agricultural  purposes. 

Below  the  foot  of  the  Drowned  Lands,  15  miles  from  the  New 
Jersey  line,  the  Wallkill  flows  in  a  broad,  shallow  valley,  averag- 
ing perhaps  one-half  mile  in  width.  This  valley  has  been  eroded 
from  the  drift,  leaving  a  stream-bed  of  cobble  and  small  boulders 
too  heavy  for  stream  transport.  The  river  terraces  are  not 
abrupt,  often  curving  gracefully  to  the  uplands  30  to  60  feet 
above  the  stream,  and  leaving  a  narrow  flood  plain  submerged 
only  during  freshets.  At  frequent  intervals  the  stream  cuts 
through  the  overlying  drift  to  the  Hudson  Biver  slate,  and  pass- 
ing over  ledges  of  this  slate  produces  waterfalls.^ 

Much  of  the  fall  of  the  stream  is  concentrated  in  a  number  of 
such  cascades  having  natural  declivities  as  follows: 


LOCATION. 


Montgomery. 
Walden  ..... 

Wallkill 

DasbTille.... 
Ritton  Glen. 


Approximnte 
nU,  In  feel. 


9 

28 
10 
42 
21 


a  The  Wallkill  in  New  Jenej  is  detortbed  In  Oeoloffloal  Snrvej,  New  Jenej,  Vol.  8,  Water  Supplj. 
oy  C.  O.  Vermeule.  pp.  147-190 ;  lee  aleo  The  WailkUI,  Appendix  No.  14,  pp.  51ft-M0,  Report  on  New 
York*!  Water  Suppjj,  hj  John  R.  Freeman. 

b  The  Geology  or  Orange  County,  N.  Y.,  by  Reinrlch  Rlee,  Ph.D.  New  York  State  Moaenm  Report 
1805,  Part  2,  pp.  995-475. 
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The  draining  of  the  Drowned  Lands  is  believed  to  have 
affected  the  summer  fiow  of  the  stream  in  some  degree. 

At  Gardiner,  the  Wallkill  receives  its  principal  tributary,  th»* 
Shawangnnk  Kill.  The  divide  between  the  two  streams  is 
formed  by  vertical  strata  of  a  blue  shale  fold,  making  a  very 
definite  ridge  between  the  drainage  basins. 

The  gauging  station  is  situated  in  a  drift  filled  valley  at  New 
Paltz  highway  bridge.  The  station  was  established  July  7, 1901. 
Readings  of  the  river  stage  have  been  taken  twice  daily  since 
that  date  by  the  observer,  E.  Tremper.  The  gauge  consists  of  a 
15-foot  boxed  scale  graduated  decimally,  attached  horizontally 
to  the  tie  rods  on  the  downstream  side  near  the  left-hand  end 
of  the  bridge.  The  bridge  has  a  span  of  146.6  feet  between  the 
vertical  faces  of  the  masonry  abutments.  The  entire  fiow  passes 
under  this  bridge  except  during  extreme  freshets,  when  a  flood 
plain  on  the  left-hand  bank  is  overflowed.  At  such  time  dis- 
charge measurements  can  be  made  at  the  Wallkill  Valley  Rail- 
road bridge  three  miles  downstream,  where  the  entire  flow  is 
confined  to  the  stream  channel  at  all  stages. 

The  bench  mark  is  a  circular  chisel  draft  in  the  coping  on 
the  capstone  forming  the  bridge  seat  on  the  right-hand  abut- 
ment. 

Elevation  bench  mark 100.00 

Elevation  water  surface  when  gauge  reads  zero 70.96 
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DATS. 


IMl. 

NoTember  • 

July  28 

Ootober  11 

October  11 

Ootober  24 

Octobers 

NoTember  16 

July  7 

Jnly  8 

October  1 

Noyember  ST. ....••••••.•... 

September  10 

Angnet  18 

July  19 

Septembers ..., 

Aufost  81 

Anguat  80 • 

Angnat  88 •• 

Deoember  11 

December  19..... ••• 

Avgiut  7 


beigEt 
fees. 

Dieebarge, 
eeeond-feet. 

5.04 

178 

5.20 

800 

0.80 

840 

0.80 

866 

0.88 

888 

0.48 

808 

0.60 

402 

7.10 

884 

7.25 

84'^ 

7.88 

800 

7.53 

1,082 

7.78 

1,070 

7.86 

1,088 

8.88 

1,848 

8.00 

1,076 

0.07 

1,017 

10.00 

8,720 

10.00 

8,082 

11.60 

8,040 

18.70 

8.277 

14.85 

7,806 

Hydrograpber. 


W.  W.  Sebleobt. 

A.  JE.  Place. 

W.  W.  Sebleobt. 

George  B.  Holliatw. 

W.  W.  Sebleobt. 

W.  W.  Sebleobt. 

W.  W.  Sebleobt. 

Horton  Mid  HoUiater. 

HortoB  aad  HoUiater. 

W,  W.  Sebleobt. 

W.  W.  Sebleobt. 

Horton,  Plaoe  and  Soblaobt. 

A.  E.  Plaoe. 

A.  K.  Plaoe. 

A.  E.  Plaoe. 

A.  B.  Place. 

HolUiter  and  PlMOk 

A.  B.  Plaoe. 

W.  W,  Scblecbt.  • 

W.  W.  Sebleobt. « 

A.  S.  Plaoe. 


obatmeCed  by  ioe  eanalng  baokwatar. 


December  30|  1901,  the  river  obtained  a  maximiim  stage  of 
20.5  feet 

Drttinag*  Artat  <^f  WdtthUl  Bivmr, 


LOCATIOy. 


WallklU  RlTvr  abore  Fraoklln  Famaoe,  New  Jersi^y 
Wallkill  River  at  New  York  and  New  Jeraey  SUte  line 

Wallkill  Rirer  above  foot  of  Drowned  Landa 

Wallkill  Riv^r  above  Freeman's  proposed  dam  site 

Wallkill  River,  montb  Sbawangnnk  Kill 

Sbawancnok  Rill  above  montb 

Wallkill  River  below  montb,  Sbawangnnk  Kill 

Wallkill  River  above  ranging  etatlon  at  New  Palta  ... 

Wallkill  River  above  Riiton  Glen 

Wallkill  RiTerjnnctioo  with  Rondont  Creek.... 

Wallkill  River  toUl  drainage  in  New  York 
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[DrainaK«  area,  738  square  miles.] 


OLY, 

Jmi. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July. 

Attic. 

Sept. 

Oei. 

Kov. 

Deo. 

1001. 
1 

284 

180 

212 

2i0 

418 

418 

4,328 

3.S80 

2,010 

1,005 

1,870 

1.200 

1,014 

741 

881 

1.840 

1.421 

1.M5 

2.0tt 

1.508 

1,880 

1,180 

1,014 

816 

•flO 

TM 

0^4 

741 

847 

500 

888 

780 
742 
070 
847 
801 
688 
428 
874 
838 
ai»2 
808 
806 
174 
810 

!•«« 
•10 
882 
742 
847 
581 
418 
881 
8SB 
808 
275 
284 
284 
•M 
284 
408 

220 
220 
220 
210 
242 
284 
220 
205 
175 
145 
115 
205 
100 
•70 
•24 
483 
$3D 
242 
2«0 
3:4 
814 
1.230 
1,500 
1,»0 
1.280 
1.380 
047 
•81 
S0» 
418 

»• 

1 

242 

1 

290 

4  ,,.,. 

308 

5 

374 

tt 

508 

T 

• 

801 
780 
838 
600 
451 
828 
881 
742 

481 
382 

742 
LIS* 

4M 

8 

814 

8 

2.540 

10 

4,588 
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14 
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FISHKILI-  CREEK  AT  GLEXHAM,  DUTCHESS  OOXr^TY. 

NEW  YORK. 

The  headwaters  of  Fishkill  Creek  drain  the  western  slope  of 
Chestnut  Ridge  Mountains.  In  its  apper  reaches  the  stream 
reivives  the  drainage  from  extensive  swamp  loid  fiat  lands. 
The  lower  reaches  of  the  stream  flow  along  the  foot  of  the 
Fishkill  Range.  From  Fishkill  Village  to  Fishkill  Landing. 
wliere  it  empties  into  tide  water  of  Hudson  Rirer,  it  falls 'over 
slate  rock  ledges,  making  a  descent  of  200  feet  in  fixe  miles^ 
This  fall  is  hirgelv  utilized  to  provide  water  power  for  manu- 
factories on  its  banks.  As  a  result,  the  stream  becomes  greatlj 
|H>UuttHi  fr\^m  manufacturing  waste  and  other  imparities  whl-.h 
it  rtHviws^  The  extent  and  character  of  the  mannfactni^es  an^ 
shown  in  the  avvomj-anying  table  at  page  5S5.* 
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The  ganging  station  is  situated  at  the  Newburgh,  Dutchess 
and  (Connecticut  B.  B.  bridge  in  Glenham.  It  was  established 
July  8,  1901.  A  boxed  weight  gauge  with  scale  graduated  deci- 
mally from  zero  to  15  feet  was  attached  to  the  upstream  guard- 
rail of  the  bridge.  The  water  height  is  observed  each  morning 
and  evening  by  the  gauge  reader,  C.  E.  Carey.  The  bridge  con- 
sists of  a  main  central  span  with  two  auxiliary  overflow  chan- 
nels at  the  ends,  the  length  of  span  being  as  follows: 

Left-hand  overflow station  0.0  to   22. 5 

Main  span station    27.5  to  station  122.0 

Bight-hand  overflow station  127.0  to  station  149.0 

The  bed  of  the  main  channel  is  earth  and  gravel,  that  of  the 
overflow  channels  is  of  loose  broken  stone.  The  bench  mark 
is  an  "  0  "  chiseled  in  the  upstream  corner  of  the  left-hand  pier 
of  the  main  bridge  span. 

Elevation  of  bench  mark 100.00 

Elevation  of  water  surface  when  gauge  reads  zero. ...      82.22 


The  location  of  the  gauging  station  is  shown  on  the  Pough- 
keepsie  Sheet  of  the  Topographic  Atlas  of  the  TI.  S.  Geological 
Survey.  • 


Current  MtUr  MMtmmmmiU  </  BUktOl  Ornk  mi  ^ImAom,  DvXoKsu  County,  K,  T. 


DATB. 

• 

GsQffe 

height, 

feet. 

DlMharge, 
seeond'teet 

Hjdrognipher. 

1001. 
July  24 

8.60 
880 
8.85 
3.86 
8.86 
8.00 
803 
3.05 
808 
4.06 
4.16 
4.38 
4.62 
4.56 
4.00 
4.63 
&10 
7.48 

60 
07 
82 

110 
00 
185 
147 
U4 
136 
187 
103 
320 
815 
842 
885 
875 
570 
2,210 

A.  S.  Place. 

October  12..... •••..........••.... 

G.  B.  HoIIieter. 

HFoTomber  11  .__........................... 

W.  W.  Schlecht. 

AafCTitt  15. 

A.  K.  Place. 

ScDtember  27..... ...................  ..... 

W.  W.  Scbleeht. 

July  20 

A .  B.  Place. 

Jaly8 

Horton  and  Holliater. 

KoTctmber  20.... •..........•••••. ••.•••••• 

W.  W.  Scbleeht. 

October  5..... •••.••.....••••.. ...*••...... 

W.  W.  Soblecbt. 

October  15 

W.  W.  Scbleeht. 

September  6.. ....................... ••.... 

A.  B.  Place. 

St^Dtember  18  .....................••.•••••• 

A.  B.  Place. 

December  24........... ...••..••... •.•«.>.. 

W.  W.  Schlecht. 

Aosast  21  ....................•.•■•....••>. 

A.  B.  Place. 

Aagast  80....... •.•••..........••.. ...•••. 

A.  B.  Place. 

December  18.. .•••.•.•........•..-•. ••..... 

W.  W.  Scbleeht. 

October  15 

W.  W.  Schlecht. 

December  31..  •••.•••..•..•...  •••••••••^..■... 

W.  W.  Schlecht.  a 

a  Barf  ace  Telocity  iiaed. 
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A  meaxiirement  tbroagh  ice  0J$  to  0.4  foot  thick  was  nade  by 
W.  W.  &:h]echt  De-i^mber  7,  ISOl.  Gao^  height.  4J5:  dis^ 
frbarge,  100.7  aecond-feet. 

A  mark  is  painted  on  the  ri^t-hand  OTeiflow  abatment. 
labeled  "  hij^h-water  maik,  Jannarr  22,  ISdl-**  The  eleratioii  of 
thin  mark  was  fonnd  to  be  96.15,  equiraleiit  to  a  gao^  reading 
of  IZJM  feet,  and  this  is  said  to  be  the  higliest  water  on  record 
in  the  stream.  The  drainage  area  abore  the  ganging  station 
is  198  square  miles,  and  abore  the  month  of  the  stream,  204 
sqoare  miles. 
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Bbpobt  or  SxATB  Enoinbdb. 


* 

Daiiif  Gang*  Height  of  FUhkUl  Grmk  aC  QUnham 

,N,Y, 

DA.Y. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

Jaly. 

Aag- 

Sept 

Oct. 

Not. 

Bee. 

1001. 
1 

8.96 
3.824 

8.774 

8.674 

8.66 

8.66 

4.70 

6.55 

4.774 

4.86 

4.124 

8.80 

8.90 

3.824 

8.85 

6.074 

4.70 

4.40 

4.46 

4.96 

4.684 

4.70 

6.40 

6.66 

6.65 

6.80 

4.86 

4.70 

4.674 

4.574 

4.60 

4.474 

4.424 

4.80 

4.16 

4.174 

4.10 

4.074 

4.024 

4.05 

4  874 

4.824 

4.15 

4.10 

4.25 

4.15 

4I0O 
3.924 

8.874 

8.85 

8.80 

8.874 

8.96 

4.16 

4.05 

8.974 

4.10 

4.10 

4.00 

3.024 

8.90 

8.874 

3.85 

8.85 

3.85 

3.80 

3.80 

4.80 

4.86 

4.824 

4.55 

4.40 

l:St 

4.20 
4.16 
4.124 

4.10 
4.05 
4.00 
4.00 
4.00 
4.00 
4.00 
8.974 

8.974 

8.96 

8.95 

8.95 

8.90 

8.90 

8.924 

8.95' 

8.90 

8.874 

3.874 

4.00 
8.95 
8.96 
8.95 
8.96 
8.93 
8.93 
8.90 
8.90 
4.85 
4.88 
4.18 
4.08 
4.00 
888 

t«) 

2 

t.tt 

8 

4.05 

4 

4.06 

6 

4.10 

6 

4.25 

7 

4  28 

8 

8.00 

8.00 

8.80 

8.78 

8.83 

8.80 

8.78 

8.70 

8.66 

3.78 

4.83 

4.00 

8.90 

8.774 

8.70 

8.66 

8.66 

8.66 

8.624 

8.60 

8.45 

8.074 

4.86 

4.15 

4.1K 

9 

4.(6 

10 

4.73 

11 

m'  ^  ^  .  .  . 

5.S3 

12 

4.81 

13 

4.eo 

14    

4.6S 

15 

6.78 

16 

7.45 

17 

6.18 

18 

5.63 

19 

5.15 

20 

_    — 

4.08 

31 

4.78 

22 

4.73 

23 

4.73 

84 

4.S5 

26 

4.6J 

26 

4. .IS 

27 

4.85 

28 

4.1s 

20 

5.75 

80 

8.28 

81 

7.S0 

OROTON  BIVEB  AT  OLD  OROTOM  DAM,  WESTCHESTEB 

COUNTY,  N.  Y. 

Oroton  Biver  drains  an  area  of  rough,  irregular  topography, 
interspersed  with  lakes  and  ponds,  situated  east  of  Hudson  Biver, 
to  which  the  stream  is  tributary  at  Croton  Landing.  This  etream 
serves  as  the  principal  source  of  water  supply  for  New  York  City.* 
The  flow  is  diverted  through  a  closed  masonry  aqueduct  at  what 
is  called  the  Old  Oroton  dam,  to  distinguish  it  from  the  new  Cro- 
ton dam,  also  called  the  Cornell  or  Quaker  Bridge  dam,  now  under 
construction.^  The  location  of  the  Old  Croton  dcun,  and  of  the 
adjacent  watershed,  is  shown  on  the  Carmel  and  Tarrytown 
Sheets  of  the  topographic  atlas  of  the  U.  S.  Geological  Survey.  A 
record  has  been  kept  of  the  flow  of  Oroton  Biver  at  the  Old  Cro- 
ton dam,  beginning  in  1868.  The  record  includes  the  quantity 
of  water  wasted  over  the  crest  of  the  dam,  80  well  as  that  diverted 


a  See  Hletory  of  Water  Supply  of  New  York,  1608-1895,  by  Edward  WedgnuuB. 
bThe  new  Oroton  dam  la  deeorlbed  in  pq^er  hj  Obarles  &  Oowen,  TranMCtlon  Am. 
Vol  XLIU,  pp.  460-066. 
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for  the  water  supply  of  New  York  City.  The  results  of  this  record, 
as  originally  computed,  have  been  widely  published.^ 

In  the  report  on  New  York's  water  supply,  made  to  Bird  S. 
Color,  Comptroller,  by  John  R.  Freeman,  1900;  Appendix  No.  1, 
pages  120-256  inclusiye^  is  devoted  to  a  study  of  the  yield  of  the 
Croton  Watershed.  Mr.  Freeman  srtates  that  the  results  as  here- 
tofore published,  average  about  ten  per  cent.,  or  38,000,000  gal- 
lons per  day,  too  large,  because  of  the  use  of  data  which  was  less 
accurate  than  that  now  possessed.  Using  this  later  information, 
he  has  recomputed  the  entire  record.  Owing  to  the  importance 
of  this  record,  its  great  length,  relative  accuracy,  and  availability 
for  comparison  with  other  streams  proposed  as  sources  of  water 
supply  for  Greater  New  York, 'it  has  been  thought  well  to  repub- 
lish the  revised  figures  which  are  given  b^low.  In  computing  the 
record,  Mr.  Freeman  has  made  the  following  changes  in  the 
methods  of  calculation: 

1.  Revision  of  the  formula  for  flow  over  the  dam  by  experi- 
ment on  model  sections  at  Cornell  University  Hydraulic  Labora- 
tory. In  the  calculation  of  the  record  as  hitherto  published,  the 
flow  over  the  dam  has  been  calculated,  using  a  constant  coefficient 
in  the  weir  formula  of  3.4,  based  on  the  experiments  of  Eytel- 
wein. 

2.  Qeugings  of  flow  in  the  Croton  Aqueduct  have  been  made 
and  the  results  used  as  a  basis  of  calculation  of  the  diversion. 

3.  The  impairment  of  the  carrying  capacity  of  the  aqueduct, 
due  to  the  gradual  accumulation  of  slime  or  organic  growths  upon 
the  walls  of  the  conduit,  has  been  taken  into  consideration. 

4.  The  effect  of  storage  in  the  natural  and  artificial  reservoirs 
in  the  headwaters  of  the  stream,  has  been  allowed-f or  in  the  cal- 
culation, so  that  the  results  as  given  below  represent  the  esti- 
mated natural  run-off  of  the  watershed. 

5.  Errors  in  the  assumed  elevation  of  the  crest,  and  length  of 
the  overfall  of  the  Croton  dam,  and  in  the  observed  depth  on  the 
crest  of  the  dam,  and  depth  in  the  new  Croton  Aqueduct,  have 
been  corrected  in  making  the  revised  calculations. 


a  See  TwenUeth  Annual  Report  U.  8.  Oeol.  8arTe7»  part  4,  pp.  81-64;  alao  Report  of  New  York 
Aqaednot  CommlMlon,  1887-1 WS,  pp.  94-101. 
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The  depth  on  the  crest  of  the  dam  has  been  detexrmined  by 
measuring  the  diertance  down  to  the  water  surface  from  the  corner 
of  the  coping  stone  of  the  wing  wall  on  the  east  bank  of  the 
stream,  at  a  point  juet  downstream  from  the  intake  of  the  old 
aqueduct  and  about  120  feet  upstream  from  the  crest.  The  meas- 
urement has  been  taken  at  5  o'clock  each  morning,  and  as  there 
are  no  notable  mills  on  the  stream,  one  measurement  a  day 
undoubtedly  gives  a  reliable  record  of  the  mean  wastage.  The 
dam  consists  of  two  portion^,  having  different  cross-sections.  Both 
sections  are  built  of  cut  stone  with  gravel  and  riprap  or  concrete 
backing,  and  rest  on  rock  foundations.  The  longer  or  round- 
crested  portion  is  180.3  feet  in  length.  The  crest  lip  aas  an  ele- 
vation varying  from  166.170  feet  'to  166.299  feet.  The  crest  is 
Ogee  shape,  the  upper*  portion  having  a  radius  of  10  feet;  the 
slope  of  the  upstream  side  being  approximately  6.5  horizontal  to 
1  vertical.  The  angular-crested  portion  of  the  dam  is  71.1  feet  in 
length;  its  elevation  varying  from  166.175  to  166.915  feet.  The 
elevation  of  the  point  of  measuring  the  depth  on  the  crest  is 
172.210  feet  and  the  mean  elevation  of  the  crest  is  5.975  feet  lower. 
The  angular-crested  portion  of  the  dam  has  a  crest  7  feet  in  width, 
sloping  bcakward  1  vertical  to  7  horizontal,  and  an  apron  having 
a  slope  of  5  horizontal  to  4  vertical. 

Regarding  the  accuracy  of  the  record  as  recomputed,  Mr.  Free- 
man states  that  there  are  probably  very  few  months  in  the  record 
for  which  the  error  is  as  great  as  5  per  cent,  and  believes  it  prob- 
able that  the  error  in  the  mean  run-off  for  any  year  rarely,  if  ever, 
exceeds  3  per  cent.  Whatever  uncertainty  there  is  comes  mainly 
from  lack  of  precision  in  measurement  of  depth  wasting  over 
dam,  and  from  uncertainty  as  to  the  condition  of  interior  surface 
of  the  two  aqueducts,  or  obstruction  therein. 

With  reference  to  the  effect  of  storage,  the  following  table  is 
given  by  Mr.  Freeman,  showing  the  total  capacity  in  millions  of 
gallons  to  crest  level  of  the  different  reservoirs  within  the  water- 
shed. 
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Storage  Xetervoira  in  Of  ton  BUwr  Drainage  Area, 
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The  total  drainage  area  above  old  Croton  dam  Ib  338.8  square 
miles. 

In  addition  to  the  above  artificial  reservoirs,  the  following 
ponds  are  controlled  by  the  city:  Mahopac,  Kirk,  Gleneida, 
Gilead,  Barrett,  White.  These  have  an  aggregate  capacity  above 
present  level  of  spillway  crests  of  2,055,000  gallons. 

The  following  ponds  are  not  controlled  by  the  city,  but  were 
drawn  upon  in  the  great  drought  in  1881:  Peach,  Waccabuc, 
Cross,  China,  Pine,  Long,  Tonetta,  Haines.  They  have  an  aggre- 
gate capacity  of  855,000,000  gallons. 

In  the  above  estimate  of  the  natural  run-off  of  Crotom  Water- 
shed, no  allowance  has  been  made  for  the  increased  loss  by  evap- 
oration due  to  the  larger  proportion  of  water  surface  than  would 
have  existed  in  absence  of  the  artificial  reservoirs.  The  area  of 
water  surface  exi>osed  to  evaporation  for  different  periods  during 
the  continuation  of  the  record  haa  been  as  follows: 
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fbtol  Monihty  Runoff  of  Oroion  River  M  Iiuhea  on  Drainage  Area. 
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.88 

.86 

.90 

.99 

.86 

.80 

.86 

.1.18 
9.95 
5.68 

9  61 
.54 

1.06 
.96 
1.06 
.98 
1.06 
1.44 
1.05 

1.96 
1.98 
9.t<l 
9.94 
9.61 
1.88 
9.46 
8.81 
1.18 
1.01 
1.03 
8.06 

8.44 
4.68 
8.08 
1.96 
4.48 
1.78 
1.09 
8.04 
1.16 
1.88 
1.86 
8.06 

8.65 
3.68 
6.98 
6.68 
1.14 
1.15 
1.16 
1.31 
1.14 
1.30 
1.16 
1.19 

February...... 

March 

isy.::::::::::::::::::::::::::::::::: 

June 

July 

...••..• 

August .... 

September 

October 

NoTcmher 

December  ............*.*......•.•.... 

38 


y 


594 


BfiPOBT  OF  State  Enginbesb. 


In  estimating  the  relation  of  rainfall  to  run-off  on  this  water- 
shed, the  mean  monthly  rainfall,  as  given  in  the  following  table, 
has  been  used  by  Mr.  Freeman.  This  table  is  made  up  from 
rain  gauge  records  kept  at  the  following  places: 

1870  to  1876,  Boyd's  Corners. 

1877,  average  of  Boyd's  and  Croton  records. 

1878  to  1881,  average  of  Boyd's,  Croton  and  Middle  Branch 
records. 

1882  to  1900,  average  of  Boyd's,  Croton,  Middle  Branch  and 
Carmel  records. 

These  rainfall  records  *have  been  used  in  estimating  the  per- 
centage  of  run-off  as  hitherto  published.  The  present  change  in 
the  estimated  run-off  produces  a  change  in  the  percentage  of 
rainfall  to  run-off,  and  the  values  of  this  percentage  deduced 
by  Mr.  Freeman  are  given  below. 

Total  Monthly  Precipitation  on  Croton  River  Watershed  in  Inehea. 


MONTH. 

186& 

1889. 

18701 

1871. 

1872. 

1878. 

1874. 

m 

2.90 
1.88 
2.86 
8.87 
8.79 
4.58 
2.18 
6.98 
9.88 
0.87 
4.65 
2.85 

8.79 
8.64 
5.48 
2.11 
4.52 
8.89 
2.26 
1.92 
8.20 
9.48 
2.48 
6.96 

4.61 
6.40 
8.80 
6.45 
2.80 
2.06 
8.48 
6.10 
2.85 
4.78 
2.51 
1.49 

8.80 
8.81 
4.97 
8.01 
8.45 
6.78 
6.07 
6.21 
1.44 
6.18 
4.86 
2.89 

1.44 
1.22 
2.69 
8.04 
8.69 
4.00 
4.84 
6.99 
8.99 
2.16 
4.01 
8.68 

6.68 

8.09 
8.08 
8.77 
2.91 
.71 
2.21 
6.78 
8.78 
5.18 
8.72 
4.U 

6.96 

2.78 
1.57 
8.81 
1.99 
8.57 
5.98 
2.75 
8.56 
2.40 
2.78 
1.78 

2.74 

Febmaiy  ••... .•...■....••.... 

8.47 

March 

4.99 

April 

8.01 

Maj 

l.QB 

June  ..........•...••..•....•...■•.... 

8.08 

July 

8.10 

10.88 

September 

2.11 

October •••.... 

t.fl 

NoTember.  ....■••• 

4.fl 

December  ....••........• 

1.98 

MONTH. 

1876. 

isn. 

187S. 

1879. 

1880. 

1881. 

1882. 

18881 

Jannary  ..•..•....•.. 

1.42 

4.91 
6.88 

4.48 
8.99 
2.58 
8.42 
1.20 
5.21 
1.50 
8.40 
2.86 

2.88 
0.94 
8.11 
2.47 
0.76 
5.16 
6.28 
2.75 
1.86 
9.16 
7.99 
1.46 

4.71 
4.06 
8.04 
8.05 
4.67 
4.18 
4.05 
8.06 
7.88 
4.10 
4.79 
7.68 

2.79 
8.14 
4.57 
4.76 
2.29 
5.97 
6.87 
6.96 
8.82 
0.6U 
2.99 
4.44 

8.48 

8.40. 

8.90 

8.57 

1.04 

1.40 

6.86 

4.16 

2.42 

2.88 

2.82 

2.59 

4.85 
6.26 
6.94 
1.27 
4.08 
4.67 
2.48 
2.46 
0.78 
2.99 
6.28 
6.18 

4.68 
6.72 
8.99 

1.48 
6.931 
2.74 
8.18 
8.16 
14.68 
2.86 
1.61 
2.49 

8.40 

FftbmarT 

6.88 

March..'..... 

1.78 

April 

8.42 

May 

2.56 

nmj    ...... ..................... ....... 

June...  •.....• .••.... 

4.S8 

July 

4.89 

AumiM 

2.69 

SeDtember 

2.61 

October .•«..• 

6.91 

MoTember 

1.96 

December ..TT-T..t. ........... 

8.66 

MONTH. 


January... 
February.. 

March 

April 

M*y 

June 

July 

August .... 
September 
October . . . 
Norember. 
December . 


1884. 

1886. 

1881. 

4.87 

6.41 

6.42 

5.52 

4.U 

4.92 

8.99 

1.26 

8.91 

2.88 

2.27 

8.84 

8.9U 

2.09 

4.28 

2.53 

1.17 

8.28 

6.81 

6.01 

6.81 

6.89 

6.71 

8.09 

U.89 

i:io 

2.29 

X.92 

8.17 

2.14 

4.24 

6.96 

5.89 

6.89 

8.08 

8.87 

1887. 


6.77 
6.29 
8.72 
8.09 
0.81 
6.79 
11.88 
6.78 
1.70 
8.56 
2.62 
6.58 


6.81 
6.68 
6.81 
2.67 
6.04 
2.24 
2.41 
6.80 
10.00 
4.69 
4.07 
6.98 


1889. 


5.06 
2.25 
1.76 
4.45 
2.96 
8  87 
9.77 
8.78 
6.42 
8.97 
8.64 
8.06 


189a 


2.54 
4.88 
6.09 
8.48 
5.84 
8.97 
5.07 
4.27 
6.78 
6.78 
1.09 
8.86 


189L 


9.06 
5.71 
8.42 
8.08 
1.99 
2.U 
.68 
5.06 
1.97 
8.81 
8.49 
6.81 
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Total  Monthly  PreeipitcUton  on  Croton  River  Watenhed  in  Inehti 

1— (Concluded). 

MONTH. 

1803. 

1898. 

1894. 

1899. 

1896. 

1897. 

1896. 

1899. 

January 

February -. 

March 

6.18 
1.14 
3.61 
1.08 
5.56 
8.54 
5.71 
0.13 
2.85 
0.88 
7.13 
1.04 

8.61 
7.43 
4.35 
8.13 
7.88 
3.88 
3.88 
7.13 
3.56 
5.89 
8.13 
9.10 

8.22 
4.60 
1.77 
3.83 
5.73 
1.56 
3.68 
8.71 
6.70 
5.73 
4.63 
4.19 

4.20 
1.86 
3.13 
4.57 
3.11 
3.S5 
4.73 
4.11 
1.83 
8.64 
4.58 
4.49 

1.14 
7.27 
7.71 
1.20 
8.08 
8.89 
4.52 
8.84 
5.89 
3.31 
8.57 
1.98 

8.49 
8.67 
8.40 
8.U1 
6.08 
8.10 
13.49 
5.30 
1.83 
1.25 
5.69 
4.98 

4.98 
4.51 
3.90 
8.67 
7.77 
1.41 
4.84 
11.53 
2.24 
4.8:) 
6.29 
8.04 

8.85 
5.43 
6.63 

April 

1.75 

M»y 

1.90 

J  one 

5.63 

July 

5.91 

August 

0.6t 

September 

7.19 

October 

1.27 

NovemiMfr 

1.91 

December 

3.49 

Pereentage  of  Water  Surface  in  Oroton  Waterthed. 

DATE. 

Area, 
■quare  miles. 

Per  cent. 

186Atol873 

5.8 
6.2 
6.9 
8.4 
9.5 

11 

12 

1.78 

1873  to  October  1878 

1.83 

1878  to  1891 

2.03 

1891  to  lb93 

2.48 

1893  to  1TO5 

2.82 

1895  tu  1897 

3.28 

1897  to  1900 L 

8.56 

ROatien  ofAnn%uH  Pr§eipitaiion  to  Bvn-efan  Oroton  Waterthtd. 
[Drainajre  area,  888.8  aqnarv  Miles  ] 


Bainfall 
In  Incbes. 

Ban-off 
in  inobes. 

Diflerenoe 

or 

•▼aporation, 

inches. 

Ron-oir 
as  a 

peroenufce 

of 

rainfall. 

1868 

50.88 
48.86 
44.68 
48  94 
40.74 
48.87 
42.87 
48.66 
40.68 
48.28 
55.70 
47.04 
86.92 
46.69 
52.85 
42.70 
51.28 
48  67 
47.74 
57.29 
60  68 
55.70 
54.05 
47.20 
44.28 
54.87 
47.33 
40.58 
45  85 
53.12 
57.40 
44.67 

88.33 

28.61 

19.20 

19.46 

16.92 

25.02 

26.10 

24.77 

81.09 

90.22 

27.17 

19.66 

12.68 

19.25 

24.28    ' 

18.88 

24.08 

17.71 

20.10 

26.61 

85.27 

81.88 

25.95 

23.48 

17.68 

29.05 

20.56 

15.95 

23.26 

25  59 

29  72 

22.28 

17.00 
24.75 
25.48 
29.48 
28.82 
18.85 
17.27 
18.89 
19  59 
28.01 
28.53 
27.89 
24.29 
27.44 
28.07 
29.37 
27.20 
25.96 
27.64 
80.68 
25.42 
24.31 
28.10 
23.72 
26  60 
25.82 
26.77 
24.63 
22.69 
27.53 
27.6«» 
22.89 

66w22 

186d 

48.82 

1870 

43.02 

1871 

89.76 

1872 

41.53 

1873 

57.03 

1874 ^ 

W?.** 

59.24 
56.78 

1876 

61.84 

1877 

41.92 

1878 

4&78 

1»»79 

41.77 

1880 ^ 

1881 

84.21     . 
41.23 

1882 

46.88 

1883 • 

8hS2 

1884 

46.96 

1885 

40.55 

1886 

42.10 

1887 

46.45 

1888 - 

58.12 

1889 

66  86 

1890 , 

48.01 

1891 

49.75 

1892 

39.93 

1893 

52.94 

1894 

48.41 

1805 

89.81 

1896 

60.78 

1897 

48.17 

1898 

51.77 

1899 

IMO 

IflOl           -                                -  - 

49.88 

A*UA.a*»^a •■■>■■ ••*>•■••*•••■* ..•«.■•■■•••■. 

T/A  Repoct  of  &rATS  Es*! 

TEN  IIELE  BTTEB  BELOW  DOVER  PLAIX8.  DUTCHESS 

cor:s"Tr.  x.  y. 

This  fftr^am  is  tributarr  to  Honsatonk  Birer  below  Garlords- 
rill^.  Conn.  A  meter  station  was  establisl^ed  September  1^ 
lf*>L  br  A-  E-  Plaee,  at  Tab->r «  Bridge  which  4TOCses  Ten-Mile 
Birer  abont  2.(Mi  feet  below  the  point  of  inflow  of  Swamp  RiTer. 
The  ganging  station  is  situated  about  two  miles  below  Dover 
Plains  Village-  Its  location  mar  be  seen  on  the  Clore  Sheet  of 
the  Topographic  Atlas  of  the  Fnited  States  Geological  Sarrey. 

Tabors  Bridge  consists  of  a  single  span  S5  feet  betweoi  abut- 
ments. The  bridge  stands  sqnarelT  across  the  stream,  the  bed 
of  which  Is  sand  and  grareL  The  entire  flow  passes  between 
the  abntments  of  this  bridge  except  at  the  time  of  extreme  high 
water  of  nearly  ererr  spring,  when  the  rirer  orerfiows  its  bank 
and  some  water  passes  arotmd  one  end  of  the  bridge.  During 
extreme  low  water,  measurements  maj  be  made  bj  wading,  a 
short  distance  below  the  inflow  of  Swamp  Birer.  A  t3-foot 
boxed  weight  and  wire  gauge  was  attached  to  foot  plates  bolted 
to  horizontal  chords  of  the  bridge  in  the  first  panel  from  the 
right-hand  end  of  the  upstream  side.  The  water  stage  is  ob- 
serred  twice  daily,  morning  and  erening,  by  the  gauge  reader, 
J.  J.  O'Brien*  The  bench  mark  is  an  oral  chisel  draft  near  the 
bridge  seat  of  the  right-hand  truss  on  the  upstream  side  of  the 
abutment. 

EleTation  of  bench  mark 100.00 

Elevation  of  water  surface  when  gauge  reads  zero. .  •  83.80 


The  tributary  watershed  of  Ten  Mile  Birer  lies  almost  wholly 
in  New  York  State.  The  drainage  area,  abore  the  jHroposed 
dam  site,  one-half  mile  above  Webatuck  Village,  is  estimated  by 
John  B.  Freeman  at  200  square  miles.  An  area  of  5.5  square 
miles  interi'enes  between  this  dam  site  and  the  gauging  station. 
The  drainage  area  above  the  gauging  station  is  195  square  miles. 
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Current  MeUr  JHiehargs  Meatur&mentM  ^f  Ten  Mile  Biver,  at  Tabor^e  Bridge,  Baoto  Dover 

Ptoifw.  Dutehees  Chunty,  N".  T. 


DATE. 

Gaage 

helgfit, 

feet. 

Discharge, 
seoond'feet. 

Hydrographer. 

1901. 
September  16........................... 

6.27 
4.86 
4.76 
4.76 
4.76 
4.88 
5.01 
6.64 
7.19 
8.41 

245.4 
70.8 
121.5 
128.4 
120.9 
140.1 
187.6 
554.0 
692.8 
1.218.4 

A.  E.  Place. 

SeDtember  28. .......•..>..........■.•■... ....... 

W.  W.  Schlecht. 

November  11.... • 

i«            i« 

November  22 

«<            tt 

November  22.... 

•t            •« 

November  6.... ...................... ............ 

M                     tt 

October  26 

U                t« 

December  27.............. ............. ••........ 

it                     «t 

October  16.... ............................. ...... 

tt                     tt 

December  17 .............. 

*l                     (t 

In  addition  to  the  above  discharge  measurements,  a  gauging 
of  Swamp  River  was  made  by  A.  E.  Place  and  R.  E.  Horton, 
just  above  its  mouth,  September  17,  1901,  showing  the  volume 
of  flow  to  be  38  second-feet,  the  gauge  height  being  5.9  feet. 

Two  measurements  of  Ten  Mile  River  at  Webatuck,  Dutchess 
County,  N.  Y.,  were  made  by  E.  G.  Paul  in  1900  as  follows : 

August  9. — Discharge,  46  second-feet. 

October  20; — Discharge,  32  second-feet. 

Water  is  diverted  from  a  small  tributary  of  Ten  Mile  River 
at  the  so-called  Seven  Wells,  one  mile  above  the  gauging  sta- 
tion,  for  the  supply  of  the  village  of  Dover  Plains.  The  amount 
of  diversion  is  very  small. 

Before  the  decline  in  prices  of  wrought  iron,  water  power  for 
blowing  small  iron  furnaces  was  utilized  at  a  number  of  points 
in  the  Ten  Mile  River  drainage  area. 
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WATER  PRIVILEGES  OX  TEN  MILE  RIVER  AJsD  TRIBU- 

TARIES.* 

Vimber.  I>e*eriptiuB. 

1.  At  State  line,  abandoned  about  twenty-fire  years  ago. 

2.  At  Webatnck  Saw  Mill,  abandoned  about  eight  years  ago. 

3.  Grist  Mill  at  Sonth  Dover,  200  square  miles  watersht-d. 

9  feet  average  fall,  75  to  100  horse  power. 

4.  Dover  Furnace,  on  Swamp  River,  abandoned  about  forty 

years  ago. 

5.  Dover   Furnace,  on   brook  leading  into   Swamp  River. 

abandoned  about  thirty  years  ago. 

6.  Dover  Plains,  Winant's  dam,  rough  block-stone  and  tim* 

ber  crib  construction,  8-foot  fall,  134  square  miles  water- 
shed, affords  power  to  electric  light  plant  and  grist  mill 
average  perhaps  100  horse  power. 

7.  Steel   Works   Settlement,  Amenia  township,  grist  mil) 

abandoned  five  years  ago. 

8.  Singpak,  Amenia  township,  abandoned  thirty  years  ago. 

9.  South  Amenia,  grist  mill,  8-foot  fall,  80  square  miles 

watershed,  20  or  30  horsepower. 

Uttily  Omm^  Height  •fT*%  MiU  Buht  mt  Zhmer  Ptetef,  Jhtitkma  OmnUg^  JT.  T. 


DAT.           •  Jan. 

Feb.  1  Mar. 

Apr. 

May. 

'joae. 

Jrij. 

A«f. 

S^i. 

Oei.    Hov. 

Dm. 

190L. 
1 

5.621   4.85 
4.8    ;  4.9 
5.6       4.9 

5  6    I  4.85 
4.871    A.K7 

4.9 

2 

i.cr 

3 

4  » 

4 

...... 

•••• • • 

5.5 

5 

4.05 

6 

4.85 
4.75 
4.65 
4.65 
4.65 
4.65 
4.65 
4.57 

4.97 
4.85 
4.9 

4.7T 
4.75 

4.97 

4.87 

ft  • 

5.4 

7 

• 

5.02 

8 

4.8 

8 

4.77 

10 

6.3S 

11 

6.72 

12 

6.» 

13 

6.12 

14 

6.27     5.5 
6.821   5.27 

6.421    5.1 
6.17{   5.05 
5.871!  5.8 

(  iiM'  A  an 

6.47 

15 

11.17 

16 

95 

17 

5.6 
5.8 

5.6 

4.86 

4.8 

4.8 

4.7 

4.6 

4.57i 

4.5 

4.55 

4.87} 

4.T7{ 

5.5 

8  15 

18 

7.2 

10 

60 

20 

«•••». 

5.5 

4  87 

4.35 

21 

5.471 

5.4 

5.85 

5.27i 
5.8 

sloii 

5.05 
4.971 
4.85 
4.921 

4  85 

S.IS 

22 

4  79 

«  li, 

23 

24 

4.75       512 
4  75  '    5.8 

25 

24 

• 

■  w*  •  ■ 

5.2        S.I5 
5  1        ^* 

27 

4.9 

4.95 
4» 
4.73 

4.47 

28 

4.f 

29 

18  7 

30 

12J 

31 

10  JB 

a  Rn>ort  on  New  York's  Water  Sapplj,  hj  Jobn  B.  rreemaa,  IMO^  paf*  809. 


DiSOHABOK   OF   StBBAHS  :   HOTTBA^TOMIO  RlYEB.  599 

HOUSATONIC  RIVER  AT  GAYLORDSVILLE,  CONN. 

Housatonic  River  rises  in  Hancock  Monntains,  northwestern 
Berkshire  county,  Massachusetts.  In  its  course  to  its  outlet  in 
Long  Island  Sound,  it  crosses  the  western  end  of  Connecticut, 
and  nearly  the  entire  width  of  Massachusetts.  It  parallels,  at 
a  distance  of  a  few  miles,  the  eastern  boundary  of  New  York 
and  receives  the  drainage  from  a  long  narrow  strip  of  New  York 
State  extending  from  Hoosic  River  Watershed  nearly  to  Long 
Island  Sound. 

A  gauging  station  was  established  at  Gaylordsville,  Conn., 
by  E.  Q.  Paul,  October  24,  1900.  This  station  is  situated  three 
miles  east  of  the  New  York  State  line  and  two  tniles  below  the 
mouth  of  Ten  Mile  River,  the  principal  tributary  from  New  York 
State.  The  location  of  the  station  may  be  seen  on  the  New  Mil* 
ford  Sheet  of  the  Topographic  Atlas  of  the  United  States 
•  Geological  Survey. 

Daily  river  height  observations  are  made  by  the  gauge  reader 
George  H.  Monroe.  The  gauge  scale  is  16  feet  in  length,  divided 
decimally.  It  is  attached  to  woodwork  on  the  inside  of  the 
covered  highway  bridge,  in  a  horizontal  position.  The  observa- 
I  tions  are  made  by  means  of  a  weight  suspended  by  a  sash  chain 
running  over  a  pulley  at  the  zero  end  of  the  gauge  scale. 

Owing  to  unfavorable  conditions  underneath  the  bridge,  the 
discharge  measurements  are  made  from  a  cable  of  200  feet  span 
placed  across  the  stream  one  and  one-fourth  miles  below  the 
bridge.  The  cable  is  supported  on  the  right  bank  by  timber 
shears  25  feet  high,  and  is  anchored  to  a  large  buried  rock.  On 
the  left  bank  a  sycamore  tree  serves  as  a  support  for  the  cable 
which  is  anchored  to  the  base  of  a  large  oak.  The  cable  station 
is  situated  at  the  site  of  the  proposed  storage  dam  for  the 
water  supply  of  Greater  New  Yo«rk.  The  tributary  drainage 
area  above  the  cable  is  estimated  from  the  United  States  Geo- 
logical Survey  Maps  to  be  1,020  square  miles. 

A  number  of  undeveloped  water  powers  of  considerable 
magnitude  exist  on  the  Housatonic  River  in  Connecticut.  The 
principal  facts  regarding  these  are  given  by  John  R.  Freeman  as 
follows  :* 

a  Deaoriptions  of  Honsatonlo  water  powers  are  itlven  by  Freemab  in  his  Beport  on  New 
'  York's  Watet  Supply.  1900,  pages  898-424;  also  see  The  Housatonlo  Biver  and  its  Tributariea. 

^  by  Dwight  Porter.  Pb.  B ,  lOtb  U.  S.  Censns.  1880,  Vol.  10,  Water  Power.  Part  1,  pp.  806-824. 
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(rnd*9dop€d  Waim  P§wtr9  en  Sou$mtonic  Rimr, 

LOCA.TTOtr. 

Trllrataiy 
drainac* 

Miuue 

Miles. 

ATsflebto 
IUl,teC 

Zoar ..•••...... ...........................— .——■.^.— 

1,582 
1,889 
l,St9 

i,ioe 

•88 
780 
756 

SB 

Little  York - - 

11 

Soathville ••• • 

9 

New  Bridffo  .....^.      ........  ..........•.•........••.•........••-.••.. 

30 

GeTlontsTille 

15 

BiUl'a  Bridce 

18 

Kant  Pnmafe . --....-....•.•.................•••■..■■• 

8 

SwiftBrldse  ........     -- 

16 

Oornwall  Bridge.... 

10 

OurretU  MeUr  IHUkarge  MeaturMMnU  of  HoutaUmU  JZ<Mr  of  tfaylordraOlc.  Oomm. 


DATB. 


.October  10. 1900... 
October  14,1900... 
▲ngiiet  10, 1900 ... 
AiifnistO,  1900  — 
AaxustSi  1901  — 
Septembw  28, 1901 
September  IS,  1901 
October  20. 1901... 
NoTMubcrlS,  1901 
VoT8mberlS,1901, 
Deeember  18»  1901. 


Geage  beigfat, 


8.00 
8.10 
8.26 
8.80 
8.50 
8.78 
4.00 
4.06 
4.11 
4.82 
6.16 


Dtecbarge. 
■eeond-feet. 


.0 
870.0 
428.0 
450.0 
549.6 
700.8 
911.7 
9S1.0 
965.4 
1,8B3.7 
2,620.0 


E.G.  PmL 
E.G.  PanL 
B.  G  Pael. 
K  G.  Paul. 
A.  S  Plaee. 
W.  W.  SeUeeht. 
A.  B.  Plaoe. 
W.  W.  Seblecht. 
W.  W.  Scblecbi. 
W.  W.  ^cblrcbt. 
W.  W. 


MISCELLANEOUS  GAUGINGS  OF  HOUSATONIC  RI\T:R. 

For  comparison  with  the  cnrrent  meter  measnrements  at  Gaj- 
lordsville,  the  following  preyions  measurements  of  low  water 
flow  of  the  Housatonic  River  have  been  abstracted  from  the 
reports  from  Freeman  and  Porter  cited  above.  A  series  of 
gaugings  of  Honsatonic  River  at  Kent,  Connecticut,  extending 
from  July  to  October  inclusive,  1878,  by  Horace  Loomis,  showed 
a  minimum  flow  of  260  second-feet  from  755  square  miles  of 
watershed  or  0.34  second  foot  per  square  mile.  The  mean  daily 
flow  from  May  22  to  November  1,  1878,  was  460  second-feet.* 

In  connection  with  the  water  power  at  Birmingham,  Conn., 
the  minimum  observed  flow  of  Housatonic  River  is  stated  by  Mr. 
D.  S.  Brinsdale.  Chief  Engineer  of  the  Ousatonic  Power  Com- 
pany, to  be  500  second-feet  from  a  drainage  area  of  1,5S0 
square  miles,  or  0.316  second-foot  per  square  mile. 

Occasional  gaugings  during  1881  and  1882  were  made  by  Mr. 
B.  H.  Hull,  C.  E.,  at   New    Milford   Falls,   Connecticut.    His 


•  Bepori  of  Depertaent  of  Pablie  Works  of  Kew  York  eltj  te 


jwoanimL 
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gangings  ebowed  the  minimam  flow  during  workiag  bonrs,  when 
pond  storage  at  the  various  millB  was  being  drawn  upon,  to  be 
916  second-feet  from  1,088  square  miles  drainage.  The  mini- 
mum daily  flow  for  twenty-fOTir  hours  would  be  less. 
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BUSQJnSHANMA  BIVSR  BBAIKAaiB. 

CHENANGO  RIVEB  AT  BIXGHAMTON,  BROOME  OOUSTI, 

X.  Y. 

The  gauge  on  this  stream  is  located  on  the  npstream  side  of 
the  first  span  from  the  right  tMuik  of  Conrt  Street  highway 
bridge  in  Binghamton. 

It  consists  of  a  horizontal  wooden  box  containing  a  scak 
graduated  in  feet  and  tenths  to  15.5  feet,  secured  to  the  vertical 
supports  of  the  hand  railing  by  means  of  U-bolts.  At  the  zero 
end  of  the  scale  is  placed  a  pulley  over  which  passes  the  weight 
wire.  The  bench  mark  is  a  circular  chisel  draft  in  npstream 
comer  of  bridge  seat  on  left-hand  abutment. 

Elevation  of  bench  mark 100. 0< 

Elevation  of  water  surface  when  gauge  reads  zero. .  65. 9S 


The  Court  Street  Bridge  stands  squarely  across  the  thread 
line  of  the  stream,  which  has  a  nearly  horizontal  bed  of  gravel 
and  small  cobblestones,  affording  a  smooth  uniform  current  for 
gauging.  The  channel  is  obstructed  by  three  masonry  piers  sup^ 
porting  the  four  spans  of  the  bridge,  79  feet  clear  width  each; 
the  bridge  having  a  total  length  of  337  feet  between  abutments. 
The  bridge  is  situated  2,500  feet  above  the  mouth  of  Chenango 
Biver.  A  small  rift  below  the  bridge  cuts  off  backwater  from 
Susquehanna  Biver  at  (wdinary  stages  of  the  rivers.  During 
freshets,  when  the  gauge  reading  may  be  affected  by  backwater. 
making  them  appear  too  large,  check  readings  are  taken  at  Dt- 
Forest  Street  Bridge  1.4  miles  upstream. 

During  the  present  year,  nine  current  meter  measuremcDt^ 
have  been  made  through  the  co-operation  of  E.  C.  Murphy. 


OATB. 

Jaly  29 ...•...•••••••• 

Jnly  » , 

Aagusi  10 

AaKUBt  19 • 

July  2 

July  9 

Julys 

October  19 • 

October  19 

a  Sobjeet  to  rerlaloii. 


40S 

439 


677 

9*3 

l,llf 
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The  gauge  reader,  Mr.  E.  P.  Weeks,  takes  readings  of  the  river 
stage  twice  daily.  During  freshets  additional  readings  are 
taken  at  frequent  intervals  at  the  Chenango  and  Susquehanna 
stations  by  the  United  States  Weather  Bureau,  of  which  Mr. 
W.  E.  Donalson  is  official  in  charge  at  Binghamton. 

Three-fourths  mile  above  the  gauge  is  located  the  dam  of  the 
Binghamton  Cold  Storage  Company.  Six  water  wheels  are  used 
under  a  head  of  zero  to  5  feet,  rated  at  a  total  of  150  horse 
power.  The  dam  is  a  low  structure  giving  but  3  feet  fall.  It 
consists  of  large  blocks  of  bluestone  laid  dry,  offering  numerous 
leaks  and  crevices.  The  dam  affords  little  obstruction  to  the 
flow  of  the  stream,  which  passes  the  gauge  in  nearly  its  normal 
regimen.* 

The  flow  at  Binghamton  does  not  represent  the  entire  natural 
run-off  of  the  Chenango  Watershed,  as  a  portion  of  the  head- 
waters are  div,erted  across  theChenango-Mohawk  divide  through 
Oriskany  Creek,  to  feed  the  Rome  or  summit  level  of  Erie 
CanaL* 


L9W  Water  Flow  on  Chenango  Rioer  at  Binghaimton^  Broome  Oounity,  If.  7.,  in  Seoond-feet. 

[Dninage  area,  1,582  square  miles.] 


DAT. 

J 
Jan. 

Feb. 

liar. 

1 
Apr. 

May. 

1 
Joue. 

July. 

Ang, 

Sept. 

Oct. 

Not. 

nee. 

1901. 
1 

400 
400 
400 
400 
400 
410 
400 
400 
410 
410 
410 
410 
410 
400 
400 

4 

1,460 
740 
560 
400 
660 
700 

560 

• 

* 

880 
470 
430 
420 
410 
410 

700 
1,050 
700 
590 
520 
420 
410 
410 
400 
400 
400 
400 
430 
660 
460 
520 
660 
790 
660 
540 
540 
430 
410 
410 
420 
410 
420 

"ioo' 

1,880 

980 
590 
610 
880 
650 
600 
540 
560 
490 
470 
450 
450 
510 

560 

• 

• 

1,420 

1,810 

1,180 

1,240 

1,120 

1,050 

930 

860 

690 

580 

540 

480 

490 

460 

490 

540 
430 
420 
420 
420 
420 
420 
410 
410 
410 
400 
420 

2 

8 

4 

6 

6 

• 

7 

8 

9  :::.::;... :;.... 

10 

11 

12 

18 

14 

• 

* 
* 
* 

16 

16 

17 

18 

19 

■  A  A  A  »k 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

81 

Mean 

607 

546 

682 

1 

I          1 

a  See  description  of  Chenango  Hirer  in  Report  on  Water  Power,  PL  1, 10th  U.  S.  Census,  1880,  Vol. 

i>  See  description  of  Orlskanj  Creek  Station,  p.  448. 
*  Exceeds  limit  of  rating  cnrre. 
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Additional  dirersion  takes  place   from  the 
TiOQj^hiiioga   Birer   throufli   FaTetterille   feeder. 
B^'fterroir,  at  the  hf^d  of  the  feeder,  whi^h  has  a 
age  of  18  iqnare  miles,  reeeires  most  of  its  sspplj 
the  Cbenanf^o 


rr^**? 


NOMINAL  AND  EFFECTIVE  DRAINAGE  AREAS  OF  CHE- 
NANGO RTTER  ABOVE  BENGHAMTDN. 

Natnral  drainage  area  aboTe  Binghamt<»- . .  1.582  square  milrrs 
Area  tribntarr  to  canal  storage  reaerroirs. .      105  •"«•«»'  mV^ 
Effective    area    aboTe    Binghamton    during 
narigation  season 1,477 


mi.rs 


MOSTH. 


October 


t.S7 


•.sr 


Hi:8QUEHANNA     RIVER     AT     BINGHAMTON,     BROOME 

COUNTY,  N.  Y. 

A  ganging  station  was  established  on  this  stream  Jnlv  31. 
1901.  The  gange  is  located  on  the  upstream  side  of  the  It^ft 
span  of  the  Washington  Street  Highway  bridge.  This  bridge 
IS  situated  about  800  feet  upstream  from  the  junction  of 
Chenango  and  Susquehanna  Rivers.  A  rift  extends  diagonallr 
across  the  stream,  underneath  the  bridge.  The  gauge  stands 
above  a  stretch  of  smooth  water  extending  from  the  crest  of 
the  rift  to  the  dam,  2,800  feet  upstream,  and  the  gauge  readings 
are  unaffected  bv  backwater  from  Chenango  River  at  ordinary 
stages.    Owing  to  unfavorable  conditions  underneath  the  Wash- 
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ington  Street  bridge,  discharge  meaBiirements  are  made  at  Ex- 
change Street  bridge,  1,900  feet  upstream.  The  gauge  is  of  the 
weight  and  wire  variety,  reading  to  feet  and  tenths.  Its  datum 
being  determined  as  follows: 

Bench  mark,  chisel  draft  on  corner  left-hand  bridge 

abutment,  upstream  side,  elevation 100 .  00 

Elevation  water  surface,  when  gauge  reads  zero ...  75 .  88 


Current  meter  measurements  were  made  during  1901  by  E.  O. 
Murphy,  as  follows: 


DATS. 


IMl. 

JolyM 

AninufetO .: 

Aiigtitt20 

Julys 

July  10 

August  28 

Aiifiut22 

Ai](usi22 

August  21 


DIsebarge, 
seoond-feet. 


eoe 

942 
952 
947 
1,425 
2,176 
2,962 
8,752 
7,24A 


By  plotting  the  above  discharges  as  absissae,  using  the  gauge 
heights  as  ordinates,  a  rating  curve  for  the  stream  cross  section 
at  Binghamton  has  been  prepared,  from  which  the  mean  daily 
flow  in  second-feet  has  been  determined  from  the  mean  daily 
gauge  height.  The  gauge  is  read  twice  daily  by  Mr.  E.  P. 
Weeks. 

« 

There  are  no  tributaries  of  noticeable  magnitude  entering  be- 
tween the  gauging  stations  on  the  Chenango  and  Susquehanna 
Rivers  at  Binghamton  and  the  junction  of  the  two  streams. 
Simultaneous  discharge  measurements  of  the  two  streams  were 
made  on  several  occasions.  By  combining*  the  volumes  of  flow 
of  the  two  branches,  that  of  the  Susquehanna  below  the  junc- 
tion at  Binghamton  has  been  obtained  as  follows:^ 


a  8e«  daseription,  Cbenmago  Rlrer,  p.  002. 
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DATS. 


T«Ul 


ItOL 

July  2rZ 

July  8-10 

July  29-30 

Ancust  19-20 

Aucvrt  10-20 


1,W 
IM 

1.013 
1.5W 
1,511 


The  drainage  area  of  the  Susquehanna  above  Binghamton  has 
been  estimated  as  below: 


Drmimm§e  Arms  9f 


LOCATION. 


SoaqnehaBDm  AboT*  OoroBta 

Snaquehanaa  »boTe  m«>nUi  Unadilla  RiTer 

UDftdilU  RiTer  abore  Jaaetioo  with  SnuqnehaBaa 
Suaqo^baoBa  RiT«r below  moutb  Uaadilia Hirer. 
Snaquebaaoa  Biver,  total  drainaco  in  Kew  Tori 
Soaqaebanna  Rirer  dratnace  in  PeBBtfylraaia  al 
Snaqoebaona  RIt«e;  total  moto  Cbeoaago  BIto 

Cbenaaco  Birer  aboTO  Cheoanco  Forka 

TiouKhaloiFa  BiTer  abore  JunetioQ  witb  CbenaBfo  BiT( 

Obeoaoiro  Rirer  beloir  mootb  Tioo^hoioga  Btrer 

Cbflaaogo  Bitot  above  moo tb 

Suaquebanna  Bimer  below  JnaetioB  of  Cbenaaco  River 


Bl 
BiTor 


914 

1,0 

l.so; 

1400 


753 
1,447 
1,5W 


,The  Susquehanna  gauge  is  located  a  short  distance  below 
the  Binghamton  Water  Power  dam,  and  the  record  shows  the 
amount  passed  by  the  turbines  or  wasting  oyer  spillway  each 
day.  The  dam  was  built  in  1833  by  Whitney  and  Waterman. 
In  1869  it  was  repaired  and  its  crest  raised  by  the  State  of  New 
York,  and  it  now  furnishes  water  power  to  four  mills  under  an 
effective  head  of  6  feet." 


WtUer  Power  Frivilegea  mi  Susquehanna  Biorr  Diaat,  BmghmtmUm, 


Cwiiaiy,  A .  X- 


FIBIL 

Bnainoea. 

Water  riiebta,  etc. 

H.  J.  Lyons  Sons 

Luke  DoolitUe 

Saw  and  plaininc  lain 

Cosiooi  ffribdinff......... 

Flrat  pririlege,  unlimited 
For  one  raaccioa  water  wbeeL 

Ci^ar  boxea 

SpeeUled  ■umber  of  aqoare  incbea. 
Speoifled  number  ot  aqoare  ncbea. 

Wi&ereon  Mfz.  Co 

Koyeliv  worka  .......t^,^ 

a  For  description  Suaquebanna  Rirer  Water 
■c  Censos,  toL  XVL*  pp.  977-68). 
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By  taking  levels  of  high  water  marks  famished  by  the  mill 
owners,  the  following  data  relative  to  flood  discharge  of  Susque- 
hanna Biver  has  been  obtained. 


DiTB. 

proMuit  dun. 

EtUmiUd 
dlKObarga 
MCond.I«l. 

Muvh,  18S5 „ 

ii^andim ■: j.."";"."~";i:;:""" 

**^ ' 

Ganging  stations  of  United  States  Geological  Survey  are  lo- 
cated on  Snsqnehanna  River  below  Binghamton  as  follows:'* 


LOCA.TIO>r  OF  BTATIOK. 

KMtBr«iieh8t«qn«l,«m»Bl«rrtBfiiKh«Btoii,  K.r 

tav  la 

Maroli  13,     18M. 

OaO^  Sang*  Bfisht  iS  fti»T»n*«tma  JW»«r  U  gtiitiU« 


d  Wkler  BDpplT  uid  Irrlgicloa 
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INQUIRIES    REGARDING    WATER    POWERS    OP    NEW 

YORK  STATE. 
The  State  Engineer  Department  of  New  York  is  frequently 
called  npon  from  other  States  and  from  other  Countries  for 
information  regarding  water-power  development  within  the 
State.  During  the  past  year  a  number  of  such  inquiries  have 
been  received  and  among  them  one  from  Mr.  E.  A.  GuUen^ 
Chief  Engineer  of  Marine  Department  of  Queensland,  Australia , 
asking  details  as  to  the  Niagara  Falls  power  development,  and 
another  from  the  Italian  Amassador,  through  the  Secretary  of 
State  at  Washington  and  through  the  Governor  of  New  York, 
asking  similar  information  regarding  the  part  taken  by  the 
State  in  the  development  of  Niagara  power. 

The  correspondence  and  the  reply  are  given  herewith  as  being 
of  interest  in  showing  how  the  remarkable  natural  features  of 
New  York  State  attract  attention  from  other  countries,  indi- 
cating the  wisdom  of  the  recent  action  of  the  State  in  under- 
*  taking  the  work  of  cooperation  with  the  United  States  Geo- 
logical Survey  in  measuring  the  flow  of  water  in  the  streams 
of  the  State;  the  value  of  the  records  thus  obtained  being  much 
in  excess  of  the  sum  of  fifteen  hundred  dollars  which  the  State 
has  appropriated  for  the  purpose,  since  these  records  are  in 
constant  demand  by  those  who  wish  to  develop  the  idle  water- 
powers  which  exist  on  nearly  all  of  the  streams  of  New  York 
State. 

8TATS  OF  New  Tobx, 

Albany,  April  18,  1901. 
Hon.  E.  A.  Bond,  State  Engineer  and  Surveyor,  AUHmy,  N,  7.: 

My  Dear  Mr.  Bond. — ^I  enclose  herewith  a  letter  from  Secre- 
tary of  State  Hay,  enclosing  a  letter  from  the  Italian  Ambas- 
sador requesting  certain  info'rmation  concerning  the  waterfalls 
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in  this  State.    Will  you  kindly  give  what  information  yon  can 

on  fhe  subject. 

B.  B.  ODELL,  Jb. 

(Enclosures.) 

(Copy.) 

Depabtmbnt  of  Statb^ 

Washington^  April  17,  1901. 

His  Excellency  the  Oovemor  of  New  Yorkj  Albany j  N.T.: 

Sir. — I  have  the  honor  to  ask  whether  you  can  furnish  the 
Department  with  any  information  relating  to  power  derived 
from  waterfalls,  especially  that  of  Niagara,  such  as  is  called 
for  by  the  note  of  the  Italian  Ambassador,  copy  of  which  1 
enclose. 

Similar  letters  have  been  addressed  to  the  United  States 

Commissioner  of  Labor  and  the  Director  of  the  United  States 

Census. 

I  have  the  honor  to  be,  Sir, 

Your  obedient  servant, 

(Signed)  JOHN  HAY. 

Enclosure: 

From  Italian  Ambassador,  April  12,  190L 

EMBABST  OV  IHK  Kino  OF  ITALT. 

(Copy.) 

[Translation.] 

Washington,  April  12,  1901. 
Mr.  Secretary  of  State: 

The  Royal  Ministry  of  Public  Works  is  carrying  out  inves- 
tigations about  the  price  at  which  the  power  derived  from 
waterfalls  of  rivers  and  torrents  expressed  in  horse  power  is 
farmed-out  for  industrial  purposes  by  the  several  states  of 
Europe  and  America. 

It  is  therefore  desirous  of  securing  information  on  this  point 
and  also  in  regard  to  the  price  at  which  the  motive  power  is  in 
turn  sold  by  the  respective  grantees  for  the  use  of  the  private 
establishments. 
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It  especially  wants  to  know  whether  the  waters  of  the 
Niagara  are  monopolized  by  the  State  and  whether  the  latter 
actually  sells  the  power  that  can  be  derived  therefrom  at  the 
rate  of  lire  95  (about  f  18)  per  horse  power  and  per  annum. 

I  should  be  thankful  to  your  Excellency  if  you  could  and 
would  supply  me  with  the  desired  information,  or  address  me 
to  the  source  where  it  can  be  had. 

Be  pleased  to  accepl,  etc. 

(Signed)  PAVA. 

THE  NIAOABA  FALLS  POWBB  OOMPANY. 

D.  o.  Kills,  FuEMmmn. 

Bdwakd  a.  Wnxn,  Van  yxoB*PBasioBaT. 

WiLUAJf  B.  RAJIKZra,  BSOOHD  VlC>-PBUIDBaT  AITO  TvLAmnaM, 
F.  L.  LOTXLACB,  SlORBTAET. 

W.  Pattoit  Lirlb,  Amt.  Sboutabt  a»o  Am.  Tbkaiubxb. 

Niagaea  Falls,  N.  Y.,  May  11,  1901. 

Hon.  WiLUAM   PiBRSON  JuDSON,  Deputy  State  Engineer,  State 
Capitol,  Albany,  N.  7.: 

Dear  Sir. — Your  letter  of.  April  20th,  addressed  to  Dr.  Cole- 
man Sellers,  Chief  Engineer  of  this  company,  was  forwarded  by 
the  latter  to  this  office  for  reply.  Please  pardon  the  delay  in 
giving  the  matter  attention,  which  was  occasioned  by  the  ab- 
sence of  the  writer  from  this  office. 

We  are  sending  you  under  separate  cover  what  is  known  as 
the  '^ Niagara  Power  Number"  of  Cassiers'  Magazine,  a  very 
complete  article  at  the  time  of  its  publication,  but  which  is  not 
now  up  to  date  with  the  development  made  by  this  company. 
We  also  are  sending  you  copy  of  a  recent  article  by  our  Elec- 
trical Engineer,  Mr.  H.  W.  Buck,  and  which  appeared  in  the 
May  number  of  the  same  magazine. 

We  enclose  herewith  a  printed  schedule  of  the  rates  at  which 
we  sell  power  in  small  units  to  lOhour  users.  We  also  sell 
2200  volt,  alternating  current,  furnished  continuously  for  24 
hours  per  day  every  day  in  the  year  to  our  tenants  in  blocks  of 
1000  E.  H.  P.  at  120  per  E.  H.  P.  per  annum. 
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TraBting  that  these  papers  will  giye  yon  the  mformation  yon 

desire,  and  regretting  that  your  letter  shoald  not  hare  received 

earlier  attention  we  are, 

Very  truly  yours, 

THE  NIAGARA  FALLS  POWER  OOMPAXT, 

(Signed)  By  W.  B.  Rankixb» 

Sedmd  Viee-PresideiU, 

Enclosure. 

State  or  Nkw  Tobk. 

Otficb  opthb 

Stats  Esomanr  aid  Suktbtob. 

Edwakd  a,  Bobi>,  Stats  Bbobsbl 

WiLUAM  PISSS09  JOIMOV,  DBPUTT  STATB  BSBISaBB. 

Albany,  June  28, 1901. 
Hon.  B.  B.  Odbll,  Governor  of  New  York,  Albany^  y.  F.: 
Sir. — ^I  have  the  honor  to  make  the  following  reply  to  your 

■ 

letter  enclosing  communication  from  the  Secretary  of  State  at 
Washington  asking  that  information  be  furnished  for  the 
Italian  Ambassador  regarding  the  power  derived  from  water- 
falls in  this  State,  and  especially  the  power  generated  aX 
Niagara. 

The  two  largest  developments  of  water  power  in  this  State 
for  the  generation  and  transmission  of  electrical  energy,  and 
also  the  two  largest  in  the  world,  are  those  at  Niagara,  on  the 
Niagara  River,  24  miles  north  from  Buffalo,  and  at  Massena,  on 
the  St.  Lawrence  and  Grasse  Rivers,  95  miles  southwest  from 
Montreal. 

Application  was  at  once  made  to  the  officials  of  these  com- 
panies for  the  latest  information  regarding  their  respective 
plants,  and  the  present  reply  has  been  delayed  in  expectation 
of  receiving  more  detailed  information  regarding  the  develop- 
ment at  Massena. 

The  development  of  power  at  Niagara  by  the  Niagara  Falls 
Power  Company  is  fully  described  in  two  publications  which 
were  obtained  by  courtesy  of  the  Niagara  Falls  Power  Company 
and  which  are  sent  herewith.  The  larger  one,  the  '' Niagara 
Power  Number  "  of  Cassiers'  Magazine,  was  published  in  1895, 
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and  is  long  since  out  of  sale.  The  other  is  a  briefer  article  pub- 
lished in  the  same  magazine  in  May,  1901. 

This  plant  is  unique  in  its  hydraulic  installation  in  that  the 
water  from  the  upper  level  of  the  Niagara  Biver,  above  the  great 
falls,  is  taken  directly  to  turbine  wheels  working  in  a  wheel-pit 
180  feet  deep,  excavated  in  the  solid  rock  .(each  of  which  wheels 
receives  430  cubic  feet  of  water  per  second  under  136  feet  head), 
and  that  the  discharge  from  the  wheels  is  taken  to  the  lower 
level  of  the  Niagara  Biver  below  the  falls  through  a  tunnel  in 
which  the  full  flow  is  at  a  rate  of  about  20  miles  per  hour.  This 
is  a  very  effective,  but  a  very  costly,  manner  of  accomplishing 
the  desired  result,  and  its  capacity  is  limited  to  100,000  H.  P. 
This  plant  was  also  unique  when  built,  as  to  the  Qize  and  out- 
put of  its  dynamos,  but  these  have  since  been  equalled  else- 
where. 

Special  features  of  this  plant  are  the  manner  of  carrying  the 
weight  of  the  140-foot'  vertical  shafts,  and  also  the  governors 
which  automatically  adjust  the  flow  of  water  in  each  flume  to 
the  electrical  load  upon  the  direct-connected  dynamos. 

This  company  is  now  generating  and  delivering  to  customers 
50,000  H.  P.  and  is  constructing  a  duplicate  of  the  plant,  which 
when  operated  will  use  the  full  capacity  of  the  tunnel  which 
served  as  the  tail-race.  When  this  is  operated  to  its  full 
capacity,  it  will  divert  from  the  Falls  about  one  and  one-half 
per  centum  of  the  mean  flow  of  the  Niagara  Biver,  but  will  have 
no  perceptible  effect  upon  the  appearance  of  the  Falls.  The 
rates  at  which  the  power  is  sold  are  shown  on  the  accompany- 
ing printed  list  dated  July,  1899. 

At  the  same  time,  the  same  company  is  engaged  in  construct- 
ing a  similar  plant  on  the  Canadian  side  of  the  Niagara  Biver, 
from  which  it  is  intended  to  transmit  16,000  H.  P.  80  miles  to 
Toronto  for  the  operation  of  its  street  railway  and  its  electric 
lights. 

The  present  power-plant  of  this  company,  on  the  New  York 
State  side  of  the  Niagara  Biver,  transmits  17,000  H.  P.  24  miles 
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to  BufFalo  in  a  S-phase  current  on  overhead  bare  copper  wires 
at  22,000  Tolts.  It  also  furnishes  an  eqnal  amonnt  of  power 
to  sixteen  local  manufacturing  companies  in  2-phase  current 
at  2,200  Tolts,  and  11,500  H.  P.  to  three  manufacturies  which 
are  two  miles  distant,  in  3-phase  current  at  11,000  volts.  It 
is  not  known  that  there  have  been  any  injuries  occasioned  by 
the  transmission  on  bare  wires  of  this  great  amount  of  current 
at  these  high  voltages,  although  the  region  traversed  is  thickly 
settled  and  there  are  many  people  passing  on  foot  and  in 
vehicles,  while  no  special  precautions  are  taken  to  guard  the 
line. 

In  addition  to  this  plant  above  described,  there  is  also  in 
operation  at  Niagara  Falls  another  electric  power  company 
whose  equipment  is  much  more  simple,  being  the  enlargement 
of  an  old  surface  race-way,  or  hydraulic  canal,  which  takes 
water  from  the  upper  level  of  the  Niagara  River  and  supplies 
it  by  penstocks  to  a  generating  electric  power  station  located 
at  the  foot  of  the  bank  below  the  Falls,  as  well  as  to  numerous 
manufactories  and  mills,  which  operate  directly  by  water  power, 
and  discharge  the  water  through  and  over  cliffs  forming  the 
banks  of  the  lower  river.  The  amount  of  water  thus  used  is 
not  known  to  the  writer,  but  it  is  probably  nearly  as  great  as 
that  before  described. 

The  plant  at  Massena,  St.  Lawrence  County,  N.  T.,  is  of  inter- 
est because  of  its  great  size  and,  also,  in  that  it  may  be  said  to 
be  operated  by  some  portion  at  least  of  the  same  water  which 
has  already  operated  the  plant  already  described  at  Niagara. 
The  water  from  Niagara  passes  from  the  lower  Niagara  River 
into  Lake  Ontario  and  thence  down  the  St.  Lawrence  to  Mas- 
sena, where  it  again  passes  through  the  flumes  of  the  Massena 
Power  Company.     The  effective  head  at  Massena  is  about  40 

feet,  being  much  less  than  Niagara,  but  the  quantity  of  water 

■ 

available    is    greater    than    at    Niagara    and    is    practically 
unlimited. 
The  differences  in  the  two  plants  are  very  great,  owing  to  the 
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radically  different  character  of  the  locations,  bot  the  plant  at 
Massena  has  been  built  with  full  knowledge  of  the  methods 
already  in  use  at  Niagara,  and  improvements  in  the  methods 
have  been  made  wherever  this  seemed  possible. 

The  Massena  plant  is  described  in  full  in  the  illustrated 
pamphlet  which  has  been  obtained  by  courtesy  of  the  St.  Law- 
rence Power  Company,  and  which  is  sent  herewith.  Details 
as  to  the  commercial  rates  and  use  of  this  power  have  not  been 
obtained. 

The  following  paragraph  occurs  in  the  letter  from  the  Italian 
Ambassador:  '*  The  Royal  Ministry  of  Public  Works  especially 
wants  to  know  whether  the  waters  of  the  Niagara  are  monopol- 
ized by  the  State  and  whether  the  latter  actually  sells  the  power 
that  can  be  derived  therefrom.*'  In  reply  to  this  it  should  be 
said  that  the  Niagara  River  forms  the  national  boundary  line 
between  the  United  States,  as  represented  by  New  York  State, 
and  the  Dominion  of  Canada,  as  represented  by  the  Province  of 
Ontario,  and  that  therefore  only  one-half  of  the  total  flow  of 
the  Niagara  River  is  the  property  of  the  United  States,  or  of 
New  York  State.  Of  this  one-half  the  general  government  of  the 
United  States  and  the  government  of  New  York  State  freely 
permit  the  use  of  these  waters  for  industrial  purposes,  and  no 
revenue  of  any  kind  is  expected  or  obtained  therefrom. 

An  incorporated  company,  like  the  Niagara  Falls  Power  Com- 
pany, must  receive  articles  of  incorporation  from  the  State  of 
New  York  in  the  same  manner  as  any  other  incorporated  com- 
pany without  any  regard  to  the  fact  that  it  proposes  to  make 
use  of  the  water  of  the  Niagara  River.  The  State  derives  its 
benefit  indirectly  from  the  increased  prosperity  and  from  the 
business  which  is  thus  created  in  the  State  by  the  use  of  its 
water  powers,  and  all  revenue  which  is  derived  from  the  sale  of 
this  power  goes  to  the  incorporated  company,  which  developes 
it.  The  same  is  true  of  the  great  number  of  other  water 
powers  which  are  similarly  used  in  different  parts  of  the  State. 

It  is  hoped  that  the  foregoing  will  furnish  the  desired  informa- 
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tion,  but  if  further  details  are  wanted  they  will  gladly  be  sup- 
plied. 

Very  respectfully, 

EDWARD  A.  BOND, 
'  State  Engineer  of  New  York. 

Accompanying  documents: 

Niagara  Falls  Power  Number,  Cassfers*  Magazine,  384  pages. 

Niagara  Falls  Power  Number,  Casslers'  Magazine,  May  1901,  20  pages. 

Rates  for  metered  power,  Niagara  Falls  Power  Company,  May,  18d9,  4 
pages. 

St  Lawrence  Power  Ck>mpany,  Massena,  N.  Y.,  1900,  24  pages. 

Letter  from  Second  Vice-President  Niagara  FaUs  Power  Company* 
May  U,  1901,  2  pages. 

Letter  from  Italian  Ambassador  April  12,  1901. 

Letter  from  Secretary  of  State  April  17,  1901. 
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Albany,  N.  Y.,  JcmtMry  25, 1903. 

Honorable  Edwasd    A.  Bond,  State    Engineer   and   Surveyor ^ 
Alianj/j  N.  Y.: 

Sib. — The  following  report  on  the  spirit  leveling  done  during 
the  year  1901  on  the  Barge  Canal  sarvej,  under  chapter  411  of  the 
Laws  of  1900  is  respectfolly  sabmitted. 

WK  B.  LANDRETH, 

£esidefU  ^ffineer. 
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HISTORICAL. 

The  Barge  Canal  survey  of  1900  covered  the  Erie  Canal  between 
Herkimer  and  one  and  one  half  miles  west  of  New  London  and 
between  Clyde  and  Buffalo,  and  lines  of  "  Y "  levels  were 
ran  on  existing  canal  bench  marks  between  those  points.  Between 
New  London  and  Clyde  the  deep  waterway  line  of  levels  to 
Phoenix  was  used,  and  a  new  line  run  from  Phoenix  along  the 
Seneca  River  to  Clyde. 

From  Albany  to  Phoenix  the  deep  waterway  benches  were  in 
many  instances  several  miles  from  the  Erie  Canal  and  often  many 
feet  below  the  Erie  Canal  level,  having  been  placed  at  convenient 
points  along  the  proposed  line  of  the  deep  waterway. 

Lines  of  levels  have  been  run  across  the  State  at  different  times 
by  the  State  Engineer's  Department  and  (in  1875-1876)  by  the  U.  S. 
Lake  survey,  and  several  lists  of  benches  have  been  published  in 
the  reports  of  the  State  Engineer.  In  many  instances  the  older 
structures  have  been  rebuilt,  and  the  record  of  the  new  location  and 
elevation  of  the  benches  thereon  is  open  to  doubt. 

The  levels  along  the  Erie  Canal  on  the  Eastern,  Middle  and 
Western  Divisions  were  not  based  upon  the  same  datum  in  the  later 
reports,  and  on  some  portions  of  the  line  were  known  to  be 
inaccurate.  To  obtain  a  continuous  line  of  accurate  levels  between 
Albany  and  Buffalo  for  use  in  future  canal  improvement  I  was 
instructed  by  you  to  run  a  line  of  "  Y "  levels  over  those 
portions  of  the  Erie  Canal  that  were  not  covered  by  the  survey  of 
1900,  and  on  the  Champlain  Canal  from  Watervliet  to  Whitehall. 

Work  in  the  field  was  begun  at  the  old  grist  mill  bench  mark  at 
Greenbush  March  1, 1901,  and  completed  to  Herkimer  June  20th. 
Check  lines  between  the  Barge  Canal  benches  on  the  Seneca  Eiver 
and  the  old  benches  on  the  Erie  Canal  were  run  at  Syracuse,  Peru, 
Weedeport  and  Montezuma  between  June  20th  and  July  7th.  From 
July  7th  to  August  17th  a  portion  of  the  party  was  employed  in 
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the  Albany  office  working  ap  the  resolts  of  the  field  work.  A 
single  line  of  levels  was  ran  on  the  Champlain  Canal  from  Water- 
vliet  to  Whitehall  between  Angost  17th  and  September  14tb,  and 
dnplicate  lines  from  New  London  to  Clyde  along  the  Erie  Canal 
between  September  16th  and  December  10th,  after  which  date  two 
of  the  party  took  the  elevations  of  the  mitre  sills  of  all  lock& 
between  Herkimer  and  the  Hudson  River. 

The  party  was  constitated  as  follows:  recorder,  instmment-man, 
two  rodmen,  and  a  bubble  tender.  The  chief  of  the  party  acted  as 
recorder,  or,  instrument-man  as  the  necessities  of  the  case  required. 

Prior  to  June  20th  I  was  with  the  field  party,  afterward  spend- 
ing a  day  with  them  from  time  to  time  as  required.  Mr.  B.  £. 
Failing  was  instrument-man  to  July  7th  and  in  charge  of  the  field 
party  from  June  20tb  to  July  17th.  Mr.  Clark  Brown  was  in 
charge  of  the  party  in  the  field  after  August  17th.  The  remainder 
of  the  party  at  various  times  has  been  as  follows :  Greenbush  to 
Herkimer :  rodmen,  D.  B.  La  Du  and  F.  L.  Fonda ;  bubble  tender, 
Frank  Lutz;  Champlain  Canal  and  Erie  Canal  from  New  London  to 
Clyde :  recorder,  D.  B.  La  Du ;  rodmen,  F.  L.  Fonda  and  E.  B. 
Hollenbeck ;  bubble  tender,  E.  G.  HoUenbeck. 

INSTRUMENT,  RODS  AND  APPLIANCES. 

The  instrument  used  was  a  Gurley  "  Y  "  level,  purchased  in  1900 

for  the  Barge   Canal   survey.     The  dimensions  of  the  instrument 

were: 

Focal  length 16i  inches. 

Clear  aperture  of  objective 1 J  inches. 

Magnifying  power 35  diameteiv. 

Value  of  one  division  of  level  bubble 

(measured) 7.04  seconds. 

Value  of  one  division  of  level  bubble  as 

given  by  makers 10  seconds. 

DETERMINATION  OF  ONE  DIVISION  OF  THE   LEVEL 

TUBE. 

The  value  of  one  division  of  the  level-vial  scale  has  been  made 
by  this  survey  following  the  methods  recommended  by  Prof.  J.  R 
Johnson^  as  follows: 

(1)  Bee  Johnson**  SurTeylng.  8th  edfUon,  p.  513^ 
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Let  Ex  =  mean  of  all  the  eye-end  readings  of  the  babble  when  it 

was  ran  to  the  eye-end  of  its  tabe ; 
Let  £2  =  same  for  babble  at  object-end  of  tube ; 
Let  Oi  =mean  of  all  the  object-end  readings  when  babble  was  at 

eye-end  of  tnbe. 

Let  Oa  =  same  for  babble  at  object-end  of  tabe ; 

Let  Ri  =  mean  reading  of  rod  for  babble  at  eye-end  in  feet; 

Let  R2  =  same  for  babble  at  object-end  in  feet ; 

Let  D  =  distance  from  instrament  to  rod  in  feet ; 

Let  V   =  vahie  of  one  division  of  the  babble  (sine  of  the  angle)  at  a 
anit's  distance. 

Then  in  seconds  of  arc  we  would  have : 


V  (in  seconds)  = 


_        Rq — Ri 


D  sin  1"  /El— O,      Ea— Oa 


( 


2         2 

Using  the  data  given  by  the  following  observations : 


) 


DISTANCE  FROM  INSTRUMENT  TO  ROD  100.00  FEET. 


svn. 


Number  1,  babble  ^e-end.... 

babble  <x>]eet-end. 
Nomb^  2,  babble  eve-end . . . . 

babble  object-end. 
Number  8,  babble  eve-end. . . . 

babble  objeot-end* 


DlYIUOH  < 

OW  SOALB. 

Bod 

reading. 

Objeot^nd. 

B7»«nd. 

0 

B 

IS 

21 

8.8R1 

21 
14 

^ 

8.818 
8.880 

aKH 

14 

8.878 

14 

28 

8.847 

23 

14 

8.879 

We  have 


J,        21+22i+28_33  08 
*  3 

E,  =  16i±li±l*=  14.43 

O        15+14+14  _  1^88 
8 

R  _ 3 '851+3.850+3.847 _g  g^gg 

*  3 

"R         3 « 873+3. 878+ 3. 879       «>  ofraa 


D  =  100.00 

Sin  1"=.  000005 
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MaJring  the  proper  sabetitatieiis  in  the  above  f onnnh  we  have 

y_ 8.8766  —  3.8493 

lOO.OOx  .ooooo5(8»08-l*g3  _  14.42-22.17^ 

and  solving 

.0273 


V=  .0005X  /7.75       —  7.75 


/7.75       —  7.7S\ 
V    2  2      / 


_        ,0273        _      .m3_^^  ^^^^^^ 
.0005x15.50       .003875 
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Namely  1  division  of  the  bubble  =  7 .04  aeoonds  of  are. 

The  rods  need  were  improved  Gnrlej  New  York  rods  having  a 
special  target  and  folding  disc  plnmbing  leveL  The  face  of  the 
target  had  a  black  background  with  a  narrow  white  band  along  its 
median  horizontal  line.  The  white  bands  were  one-fourth  of  an 
inch  wide  at  the  outer  edges  of  the  target,  narrowing  down  to  one- 
thirtj-second  of  an  inch  at  the  center  of  the  face,  and  allowed  a 
closer  setting  of  the  target  than  the  older  form  of  targets. 

The  rods  were  divided  into  feet,  tenths  and  hundredths,  and  were 
read  to  thousandths  by  a  vernier  on  the  target  The  foot  of  the 
rod  was  a  bronze  casting  terminating  in  a  truncated  pyramid  one> 
half  an  inch  square. 

On  the  levels  of  1900  and  1901  nine  different  rods  have  been 
used.  Five  of  these  rods  have  been  tested  by  the  U.  S.  Bureau  of 
Standards,  Washington,  D.  C,  two  in  August,  1901,  and  three  in 
January,  1902.  The  two  rods,  Nos.  lA  and  2,  used  from  Albany 
to  Herkimer,  from  Albany  to  Whitehall,  and  from  New  London  to 
Clyde,  were  tested  in  August,  1901,  and  reported  longer  than  the 
IT.  S.  Standard,  the  excessive  length,  however,  being  not  greater 
than  the  changes  in  length  that  invariably  take  place  from  time  to 
time  in  a  rod  of  the  highest  class. 

The  other  three  rods  tested  were  used  on  the  Middle  Division  of 
the  Barge  Canal  levels  in  1900,  as  follows,  No.  1  and  No.  2,  from 
Herkimer  to  the  Oneida  county  line,  and  No.  3  and  No.  4  from  the 
Herkimer  county  line  to  New  London  and  from  Phoenix  to  Clyde. 
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The  results  of  tests  are  given  in  table  No.  1,  and  show  rods  1,  3 
and  4  to  be  short. 

Table  No.  1. 

Oorrectiona  to  Leveling  Rods^  Nos.  lA  a/nd  2,  tulyndtted  hy  State 
Engineer  cmd  Surveyor  of  New  York,  Rod  No.  lAy  at  30* 
Fahr.     Valuee  of  spaces  reckoned  frmn  zero  end  of  rod. 

Oto  0.5  feet  =+.00017  feet 
Oto  1. 6  feet  =+.00067  feet 
Oto  2.5  feet  =+.00126  feet 
Oto  3,5  feet  =+.00174  feet 
0  to  4.5  feet  =+ .  00225  feet 
0  to  5 . 5  feet  =+ .  00291  feet 
Oto  6 . 5  feet  =+.  00350  feet 
Oto  7.5  feet  =+.00417  feet 
0  to  8.5  feet=+. 00425  feet 
0  to  9.5  feet=+  .00459  feet 
0  to  10 . 5  feet  =+ .  00517  feet 
0  to  11.5  feet=+  .00567  feet 
0  to  12 . 0  feet  =+ .  00600  feet 

Rod  No.  2,  a;t  30**  Fahr. 

0  to    0.5  feet  =+ .  00133  feet 

0  to    1.5  feet  =+ .  00175  feet 

Oto    2.6  feet  =+.00217  feet 

•  Oto    3 . 5  feet  =+.  00250  feet 

0  to  4 . 5  feet  =+ .  00308  feet 
0  to  5.5  feet  =+ .  00341  feet 
0  to  6.5  feet  =+ .  00383  feet 
Oto  7.5  feet  =+.00450  feet 
0  to  8.5  feet  =+ .  00467  feet 
Oto  9.5  feet  =+.00508  feet 
Oto  10.5  feet=+.006(  0  feet 
0  to  11.5  feet=+  .00642  feet 
0  to  12.0  feet=+  .00667  feet 

Washington,  D.  0.,  August  2, 1901. 
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Corrections  to  Leveling  Bode  1,  3  and  4  eubmUted  hy  the  State 
Engineer  and  Surveyor,  New  York,    Length  at  70®  FahrenheiL 

Bodl. 

End  of  rod  to  1  foot =—0.00017  feet 

End  of  rod  to  4  feet = —0 .  00076  feet 

End  of  rod  to  6  feet = —0 .  00142  feet 
Extended  rod,  end  of  rod  to  6.5  feet  =  —  0.00125  feet 

Extended  rod,  end  of  rod  to  7  feet  =  —0 .  00142  feet 

Extended  rod,  end  of  rod  to  9  feet =—0.00192  feet' 

Extended  rod,  end  of  rod  to  12  feet  =  —0.00200  feet 

Bod  3. 

End  of  rod  to  1  foot =—0.00017  feet. 

End  of  rod  to  4  feet  =  —0.00033  feet 

End  of  rod  to  6  feet = —0 .  00092  feet 

End  of  rod  to  6.5  feet  =  —0.00108  feet 

Extended  rod,  end  of  rod  to  7  feet  =  — 0.00117  feet 

Extended  rod,  end  of  rod  to  9  feet== — 0.00142  feet 

Extended  rod,  end  of  rod  to  12  feet  =  —0.00142  feet 

'Bod  4. 

End  of  rod  to  1  foot  =  +0..  00042  feet 

End  of  rod  to  4  feet  =  +0.00008  feet 

End  of  rod  to  6  feet  =  —0.00025  feet 
End  of  rod  to  6 . 5  feet  =  —0 .  00000  feet 

End  of  rod  to  7  feet  =  —0.00017  feet 

End  of  rod  to  9  feet  =  —0.00033  feet 

End  of  rod  to  12  feet  =  —0 .  00042  feet 

Washington,  D.  C,  January  24,  1902. 

The  rods  used  on  the  Western  Division  in  the  leyels  of  1900 
have  not  been  tested  at  Washington,  but  have  been  compared  with 
the  tested  rods  as  explained  below.  The  rods  used  between  Clyde 
and  Rochester  are  marked  "W.  D.  1"  and  "W.  D.  2,"  respect! velj. 
The  rods  used  from  Charlotte  to  BufPalo  are  marked  "W.  D.  3" 
and  "W.  D.  4,"  respectively. 

Rod  No.  2,  tested  in  August,  1901,  has  been  compared  with  rod 
No.  4,  tested  in  January,  1902,  by  W.  and  L.  E.  Gurley,  of  Troy, 
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the  makers  of  the  rods,  and  with  a  standardized  tape,  and  pro- 
nounced by  them  accurate  for  ten  feet  length  of  rod  within  such  small 
limits  as  to  be  observable  only  by  the  aid  of  a  magnifying  glass. 

Both  of  the  rods  tested  in  August,  1901  (Nos.  lA  and  2),  have 
been  compared  with  rod  No.  4,  tested  January,  1902,  and  with  a 
standardized  tape  by  Prof.  Lewis  Boss,  director  of  the  Dudley 
Observatory  at  Albany,  and  Superintendent  of  "Weights and  Measures, 
State  of  New  York,  and  pronounced  by  him  short  at  10  feet,  as 
follows :     No.  1,  0.0014  ft,  No.  2,  0.001  ft..  No.  3,  0.001  ft. 

All  of  the  five  rods  tested  in  Washington,  and  the  four  untested 
rods,  which  were  used  in  1900  on  the  Western  Division  of  the 
Barge  Canal  survey,  have  been  compared  one  with  another  by  this 
office  force.  As  careful  a  comparsion  as  could  be  made  without  a 
testing  machine  shows  all  nine  of  the  rods  to  be  very  nearly  of  the 
same  length  at  this  time,  the  variations  in  length  appearing  not  to 
exceed  .001  foot  in  10  feet  in  any  case. 

The  differences  in  the  rods  when  compared  one  with  another  at 
this  time,  or,  the  errors  when  compared  with  a  standardized  tape,  do 
not  exceed  the  differences  observed  under  ordinary  conditions 
between  two  successive  settings  of  the  target  at  three  hundred  feet 
from  the  instrument.  It  is  practically  impossible  to  determine  the 
actual  mean  length  of  the  rods  when  used  out  of  doors  for  a  long 
period  of  time  under  varying  conditions  of  temperature  and 
moisture,  and  we  have  no  means  of  determining  the  lengths  of  the 
rods  at  the  particular  times  when  marked  changes  in  altitude  were 
measured,  as  at  Cohoes,  Little  Falls,  Waterford  and  other  places 
where  the  locks  are  close  together.  Therefore,  in  view  of  all  the 
above  facts,  we  have  decided  to  adopt  the  rods  as  being  correct,  and 
the  differences  determined  in  the  field  have  been  used  without 
adjustment  or  change  in  computing  the  elevations  given  in  this 
report. 

Steel  pins,  twelve  inches  long,  one  inch  square  at  the  top,  taper- 
ing to  a  point  and  having  a  shoulder  three  inches  long  carrying  a 
hardened  steel  cone  were  used  for  tuniing  points.  The  pin  was 
driven  securely  in  the  ground  with  a  mallet,  striking  on  the  head, 
and  the  rod  was  held  on  the  hardened  steel  cone,  care  being  taken 
not  to  disturb  the  pins  in  any  way  until  all  readings  were  taken. 
The  level  was  shaded  at  all  times  by  an  umbrella  when  set  up,  and 

40 
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a  cloth  bag  when  moving  from  point  to  point.  A  canvas  wind 
breaker,  ten  feet  long  and  five  feet  high,  was  stretched  between  one 
and  one-half  inch  gas  pipes  driven  firmly  into  the  ground. 

A  view  of  the  instrument,  rods  and  other  appliances  is  given  in 
the  accompaning  photograph  taken  after  the  close  of  the  field  work. 

INSTRUCTIONS. 

The  instructions  for  field  parties,  based  on  those  used  for  the 
Bar je  Canal  survey  for  1900,  but  with  a  smaller  error  limit,  were  as 
follows: 

INSTRUCTIONS  FOR  LEVELING. 

1.  All  lines  both  forward  and  backward  shall  be  fun  with  two 
rod  men. 

2.  Each  rodman  shall  keep  separate  notes  of  rod  readings  on  all 
turning  points  and  bench  marks  he  holds  on  and  compute  the  eleva- 
tions of  the  same  when  furnished  with  the  height  if  instrument  by 
the  recorder.  Each  rodman,  when  he  receives  the  signal  "  all  right" 
from  the  instrument-man,  shall  at  once  read  the  rod  and  record  the 
reading  in  the  book  provided.  The  recorder  shall  always  read  the  rod 
after  the  rodman,  make  the  necessary  calculations  and  compare  the 
results  with  the  rodman.  If  the  results  differ,  each  shall  ag^in  read 
the  rod  before  comparing  results,  and  if  the  readings  of  the  rod 
differ,  another  setting  of  the  target  shall  be  made  by  the  instru- 
ment-man. 

3.  Work  must  not  be  attempted  during  high  wind  nor  when  the  air 
is  '^  boiling  "  badly.  During  very  hot  weather  an  effort  should  be 
made  to  begin  work  very  early  and  remain  out  late  rather  than  to 
work  during  midday. 

4.  Foresights  and  backsights  should  be  of  equal  length,  and  no 
sights  over  300  feet  shall  be  taken  unless  unavoidable  circumstances 
necessitate  the  same,  as  in  the  case  of  crossing  rivers  or  deep 
ravines.  In  such  cases  extra  precautions  must  be  taken  and  the 
average  of  repeated  readings  at  changed  positions  of  rod  and  instru- 
ment taken. 

5.  If  it  be  impracticable  to  take  equal  fore  and  back  sights,  as 
soon  as  the  steep  slope  or  river  crossing  is  passed  enough  unequal 
sights  shall  be  taken  to  make  each  set  balance. 
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6.  DiBtances  along  railroads  may  be  taken  by  counting  raik ;  at 
other  times  stadia  or  pacing  may  be  used. 

7.  The  instrnment  must  always  be  leveled  exactly  before  setting 
the  target.  After  setting  it  and  before  giving  the  signal  "  all  right " 
the  level  bubble  must  be  examined.  One  rod,  ^o.  1  or  No.  2, 
should  always  be  read  first,  so  that  one  rod  is  used  as  foresight  first 
at  one  set-up  and  as  backsight  first  at  the  next  set-up.  The  bubble 
tender  shall  always  stand  on  the  same  side  of  the  level  tube  when  the 
reading  is  made,  moving  around  the  tripod  as  the  level  tube  is  re- 
versed. 

8.  The  level  must  be  examined  daily  or  oftener,  if  necessary,  for 
adjustment,  the  especially  important  adjustments  being  the  line  of 
collimation  and  the  level  bubble. 

9.  The  steel  pegs  as  furnished  must  be  used  as  turning  points  in 
all  cases.  These  shall  be-  firmly  driven  in  the  ground,  and  the 
backsight  peg  shall  not  be  removed  until  the  foresight  reading  is 
completed  and  the  recorder  and  rodman  have  compared  results  on 
the  backsight. 

10.  Plumbing  levels  must  always  be  used  and  kept  in  adjust- 
ment. 

11.  Bench  marks  or  turning  points  left  at  the  termination  of 
work  at  night,  or  for  rain  or  other  causes,  must  be  selected  with 
great  care  and  located  in  such  a  manner  that  there  will  be  no  danger 
of  their  being  disturbed  or  tampered  with  in  order  that  the  rod  may 
again  be  held  on  the  exact  spot. 

12.  Permanent  bench  marks  shall  be  clearly  described,  not  only 
with  reference  to  the  ne&rest  base  line  station  but  also  to  existing 
and  easily  identified  features  of  the  ground.  A  sketch  shall  be 
made  showing  the  location  of  the  bench  mark  and  the  reference 
marks  referred  to. 

13.  All  circuit  closures  or  checks  by  duplicate  lines  shall  be  dis- 
tinctly noted  and  a  reference  made  to  the  check  levels. 

Duplicate  lines  of  levels  shall  be  run  forward  and  backward 
and   the  error  of  closure  of  the  two  runnings  shall  fall   within 

.020  feet*  V distance  in  miles  between  benches  or  the  lines  shall  be 
re-run.  Bench  marks  shall  be  established  at  intervals  of  one-half  to 
one  mile. 


*  After  the  lereU  had  been  nin  from  Albany  to  Herkimer  the  results  were  so  good  that  the  limit 
ot  error  wns  reduced  to  .016  Vdlstance  In  miles  between  benchen. 
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On  the  Cham  plain  Canal  a  single  line  shall  be  ran  from  the  Erie 
Canal  to  Whitehall.  The  error  of  cloBure  with  the  U.  S.  D.  W., 
shall  fall  within  .050  feet  V  distance  in  miles  between  the  benches, 
or  the  lines  shall  be  re-mn  in  the  opposite  direction. 

The  namber  of  men  in  each  party  shall  consist  of  fire :  an  instm- 
ment  man,  a  recorder,  two  rodmen  and  an  nmbrella-man.  The 
instrument  mnst  always  be  shaded  from  the  snn  both  daring  the  set- 
ups and  in  moving  from  point  to  point. 

PROCEDURE  OF  WORK. 

Starting  from  a  bench  or  turning  point,  the  instrumentman  paced 
along  the  towpath  from  200  to  250  feet  and  set  up  the  level,  pro- 
tecting it  by  the  umbrella  and  wind  shield  as  occasion  required. 

Rodman  No.  1  remained  at  the  bench  and  rodman  No.  2,  starting 
at  the  same  bench,  paced  to  and  beyond  the  instrument  till  he 
reached  a  point  as  many  paces  beyond  the  instrument  as  the 
instrument  was  from  rod  No.  1,  at  which  point  he  drove  the 
steel  pin. 

Having  carefully  leveled  the  instrument,  the  leveler  set  the  target 
on  red  No.  1  as  a  backsight,  and  then,  avoiding  both  haste  and  de* 
lay,  turned  the  telescope  to  rod  No.  2  and  set  the  target  as  a  fore- 
sight. The  bubble  tender  kept  the  bubble  constantly  in  the  mid- 
dle of  the  tube  by  slight  pressure  of  the  fingers  on  the  leveling 
plate  of  the  instrument.  To  balance  errors  due  to  defective  vision 
of  the  bubble  tender  or  differences  in  the  light  on  the  bubble,  the 
bubble  tender  moved  around  the  tripod  when  the  telescope  was 
turned. 

The  recorder  remained  with  rodman  No.  1  until  both  he  and  the 
rodman  had  read,  recorded  and  checked  the  rod  reading,  when  he 
walked  rapidly  to  pin  No.  2,  checking  the  paced  distances  on  the 
way.  The  recorder  then  read,  recorded  and  checked  the  reading  of 
target  No.  2  and  signaled  ''all  right"  to  the  instrumentman,  who 
repeated  the  signal  to  rodman  No.  1,  when  they  both  moved  forward. 
Rodman  No.  1,  going  to  rod  No.  2,  read,  recordered,  computed  and 
compared  results  with  rodman  No.  2  and  the  recorder,  the  leveler 
having  at  the  same  time  paced  up  to  point  No.  2  to  check  the  pacing 
and  then  paced  past  point  No.  2  the  proper  distance  and  set  up  the 
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instraineiit.  Rodman  No.  1  paced  ap  to  the  inBtrament  from  point 
No.  2  and  then  an  equal  distance  bejond  it  and  drove  eteel  pin  and 
flet  target.  Thus  thia  alternation  occurred :  First  set  up,  rod  No. 
1  on  backsight  is  set  first  and  rod  No.  2  on  foresight  is  set  last ; 
on  second  set  up,  rod  No.  1  oA  foresight  is  set  first  and  rod  No.  2 
on  backsight  is  set  last. 

BENCH  MABES. 

The  initial  bench-mark  of  the  survey  is  that  known  as  the  ^Grist 
Mill  '^  bench  at  Greenbush  (now  Rensselaer),  N.  Y.  This  bench- 
mark was  established  by  the  0.  8.  Coast  and  Geodetic  Survey  in 
1857y  and  is  a  cross  cut  in  the  face  of  the  cellar  wall  of  an 
old  Grist  Mill  at  Greenbush,  opposite  Albany.  Owing  to  the 
dilapidated  condition  of  the  building  and  its  probable  demolition 
in  a  few  years  it  was  considered  advisable  to  transfer  the 
elevation  of  the  bench  to  some  more  permanent  point,  and 
this  was  done  by  a  duplicate  line  of  levels  between  the  Grist 
Mill  bench  and  the  U.  8.  government  bench  on  the  water-table 
of  the  Post  Office  building  in  Albany.  No  settlement  of  the 
masonry  on  which  the  bench  is  marked  seems  to  have  taken 
place  up  to  this  time. 

Benches  were  established  on  all  locks  and  other  permanent  canal 
structures,  and  wherever  possible  former  benches  used  by  this  de- 
partment, by  the  C.  8.  Deep  Waterway  or  by  the  Coast  and  the 
Geodetic  Surveys  were  located,  identified  and  checked  upon. 
Photographs  were  taken  of  all  benches  used  between  Greenbush  and 
Heridmer,  mainly  for  the  purpose  of  identifying  the  old  benches. 
A  photograph  of  the  Grist  Mill  bench  is  reproduced  herewith* 

The  length  of  line  run  each  day  depended  almost  entirely  on  the 
wind  and  the  condition  of  the  atmosphere,  and  work  was  stopped 
when  it  was  found  that  three  or  more  readings  were  necessary  in 
order  to  obtain  two  reading  within  two-thousandths  foot  of  each 
other.  The  best  results  were  obtained  by  sights  of  from  200  to  225 
feet.  The  progress  records  for  the  various  portions  of  the  survey  are 
given  in  Table  No.  2. 
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tabxjb  ^'o.  2. 

Progreu  Sheet. 


DATS. 


Days 
is  field. 


MUes 

of  single 

line. 


Milee  of 

duplicate 

line. 


milee, 
■ingle  line, 

m  fiela. 


Cost  per 

mile  of 

donUe  Un^ 

fleldwork 

only. 


1901. 
March  let  to  Jane  20t1i. 


SBIB  CANAL. 

€freenbuth  to  Herkimer, 
.1  77      f       248.08    I 


95.48    I 


8.16    I 


€hro9e  Spring  Road  Bridge  to  Culvert  No,  5,  Eatt  of  Clyde. 
September  leth  to  December  10th.  1  57      I        199.18    I         74.98    I  8.49    I 

Tie  JAnee  Between  Barge  Canal  1900  and  Old  Canal  Benekee. 
June  27th  to  July  5th 1  4      I         18.60    I  5.75    1  8.12    I 

OSWBOO  OANAL. 

Weigh  Lock,  Hyraeute,  to  Barge  Canal  B.  M,  00,  Seneea  Biwer. 
Jane  81at  to  Jane  2eth 1  5     I         16.60    I  8.00    I  8.88    I 


CHAMPLAUI  OANAL. 

From  Lock  No.  8,  Brie  Canal,  to  Lake  Champlain  at  WkitehaU. 
Aagast  20th  to  September  14th  ...I  19^    |         78.26    |       *65.10    |  3.8 


I 


987.'7» 


U. 


til. 12 


On  the  Barge  Canal  survey  of  1900  the  average  cost  per  mile  in 
the  Middle  Division  was  $25.70  for  finished  line. 


FORMER  LINES  OF  LEVELS. 

During  the  past  thirty  years  several  lines  of  levels  have  been  raD 
across  the  State  and  from  Albany  to  Whitehall,  by  the  State  and 
Federal  authorities.  In  1876  a  resurvey  of  the  benches  on  the 
several  canals  was  ordered  by  the  State  Engineer,  and  was  made 
under  the  direction  of  the  Division  Engineer  on  each  division. 
Ordinary  "  Y  "  levels  were  used,  but  great  care  was  taken  in  the 
execution  of  the  work. 

The  descriptions  and  elevations  of  the  benches  as  determined  by 
the  1876  survey  have  been  published  in  various  reports  of  the  State 
Engineer  since  the  completion  of  the  survey,  and  as  a  matter  of 
record  an  index  to  those  reports  is  given  in  table  No.  3, 
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Table  Mo.  3. 
IndMX  to  LisU  qf  B«neh  Marks  in  Bepartt  ^  8taU  Enffittser,  PAGB 

Cbaraplain  Ouial,  Beport  1877 115 

Champlain  Canal,  Beport  1884 70 

Chanplafn  Canal,  Beport  1889 116 

Cbamplain  Canal,  Beport  1898 185 

Glens  Falls  Feeder,  Report  1898 189 

Brie  Canal,  Eastern  Dirlslon,  Beport  1877  : 108 

Erie  Canal,  Eastern  Diyislon,  Report  1880 83 

Erie  Canal,  Eastern  Diylsion,  Report  1884 72 

Erie  Canal,  Eastern  Division,  Beport  1888 97 

Erie  Canal,  Eastern  DiTision,  Beport  1898 122 

Erie  Canal,  Middle  Division,  Report  1877 165 

Srie  Canal,  Middle  Division,  Report  1889 201 

JErie  Canal,  Middle  Division,  Report  1890 250 

Srie  Canal,  Middle  Division,  Report  1891 842 

Srie  Canal,  Middle  DivlMon,  Report  1892  .....'. 224 

Srie  Canal,  Western  Division,  Report  1877 387 

Xrle  Canal,  Western  Division,  Report  1888 264 

Brie  Canal.  Western  Division,  Beport  1898 269 

Oswego  Canal,  Beport  1891 .' '. 848 

Cayuga  Canal,  Report  1891 353 

Cayuga  Canal,  Report  1892 230 

Seneoa  River,  between  Cayuga  Lake  and  Crosa  Lake,  Report  1891 856 

Benches  along  Hudson  River.  Report  1890 •• 800 

Benches  along  Hudson  River.  Report  1892 270 

Black  River  Canal,  description  but  no  elevations,  Report  1891 857 

Mean  tides  along  Hudaon  River,  Report  1890 808 

Mean  tides  along  Hudson  River,  Beport  1892 272 

Barge  Canal  Beport  1901 883 

Since  the  survey  of  1876  many  of  the  Btructures  upon  which  the 
bench  marks  of.  that  survey  were  located  have  been  rebuilt,  and  the 
action  of  the  frost  and  other  disturbing  influences  have  caused 
movements  in  those  now  existing,  making  the  old  elevations  unre- 
liable. In  future  work  the  former  lists  of  elevations  should  not  be 
used,  but  the  results  of  the  Barge  Canal  survey  of  1900  and  1901 
(given  later  in  this  report),  being  based  on  recent  and  more  accxirate 
earveys,  should  replace  them. 

In  1875  the  U.  S.  Lake  Survey  ran  a  duplicate  line  of  levels  be- 
tween the  Grist- Mill  bench  at  Oreenbnsh  and  Oswego,  establishing 
a  permanent  bench  on  the  cutstone  masonry  of  the  old  stone  pier  by 
following  the  Erie  Canal  from  Albany  to  Higginsville  and  the 
Oswego  Canal  from  Phoenix  to  Oswego.  The  levels  were  run  by 
two  parties  using  '^  Y  "  levels  with  sensitive  bubbles. 

Both  parties  ran  west,  the  second  party  following  the  first  and 
checking  on  the  benches  established  by  them.  Whenever  the 
difference  between  the  elevations  by  the  two  parties  on  the  same 
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-»ri>r  >^>i  -:f  Li>*,  ^r:rxry.   r:   ?:*r:   l^Ti«  nsii:  m:  :a±i  r^or  fX  r- 
r.'',rr.  F'.rt  Ln.;..,'i.*irc»  i-  »i '-.ij?:  1?t»«?  ::  ^^rurc  jp^-iis  w^ir  m  " 

P'.^.  0,..V.  ".Tj^  VI  LlC€:  ErI*.  ii-Sr  ^^CLz'^xri:^  i  ^:i«i^  -i^  jfi^-iUi  ZT   I 

SK'y*:  ♦  *>?  t'-f:  r\  S,  LuTrr  S":rT*:T  TTte  .>-%!  fife*:.  i:i»i  tiu*  lanar  7^:«  ^' 

^/f  J^Ic^  £r>:  ir.':h  t:.^  t-:*:  Ci^i^I  iz:i  tie  1S75  C  S.  Lii*  Sxr^t" 
}r:u^*:.*^.  xvhkT H/tij^i^  hj  a  Ifr-e  of  pr^elie  jri*ej*  f  Zi-v^ur  '^^  5>t 

V.f»H  Canal  to  lock  No.  15  near  CoLoes.    TLii  IfTie  of  ieT^j?  wx-  -"  n.- 
%%i:fiikf\   with   the  iyT^)fsik\^s-ii  bench   mark  bv  DQeazc^  of  int  U   S. 
.   J^ke  Srjrrfe/  pobli-hed  eleTatioDs  between  th«:<e  {►lir.s. 

TTj^;  U,  S-  Board  of  EagiDeers  on  Deep  WaterwiTs  ^IS^S-^  nz 
duplicate  lin<A  of  **  Y"  levek  between  the  G^eenbll:^h  beoi  il: 
0«5wego,  and  between  We«t  Troj  and  Whitehall  alocg  diie  Q'zxzl 
plain  il'ixwA.  This  »orvev  followed  the  Erie  Canil  from  ATbaiiv  :•• 
n<;ar  Kr^rne,  then  zftrfyrvfi  country  to  Phoenix  and  down  the  Onrt^> 
Kiver  to  f-Hjwejro.  The  Deep  Waterway  sorreyB  were  very  cir^ 
fully  made,  and  farnish  a  recent  line  between  the  Hudson  River 
and  Lake  Ontario. 

The  Barge  Canal  survey©,  made  nnder  your  direction  in  19«a»  ie-J 
VM)\^  c^^mpletee  a  new  line  of  lerels  between  the  Hndson  Biver  ^^i 
I/dke  Erie,  and  fumi^hes  another  determination  of  the  difierencefrof 
elevation  between  the  Hudson  River  and  Lake  Erie  and  Lake 
Chanipiain. 

Elevations  of  common  points  of  the  varions  surveys  are  giTOi  in 
Table  No.  4  for  comparison,  and  the  routes  followed  by  the  virioas 
surveys  are  shown  on  the  accompanying  map. 

t  Sm  Prof  «Mlon«l  Papera  U.  8.  Corp*  of  Bngliicen  Ho.  94.  p.  8M,  1 1. 
9  8m  AppmidU  No.  8  u.  8.  CoMt  and  OeodeUe  Sorror  lM8-#,  p.  BKk 
8  8m  Appendix  30th  Bap.  U.  8.  O.  8..  p.  910. 
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DATUM  PLANE  OF  CANAL  SURVEY  OF  1876. 

The  datam  of  the  1876  canal  \eveU  was  mean  low  tide  in  the 
Hudson  River  at  Albany,  and  its  elevation  above  mean  tide  at 
Sandy  Hook  has  been  given  different  values  by  the  various  federal 
departments. 

In  1875  the  U.  S.  Engineers'  determined  the  difference  as  1.18 
feet,  but  in  1896  the  U.  S.  Deep  Waterway  Commission^  deduced 
a  value  of  1.30  feet  therefor.  The  U.  S.  Geological  Survey'  has 
accepted  the  value  of  1.18  feet,  and  used  it  in  deducing  the  elevations 
of  their  benches. 

The  State  Engineer  in  1888»  accepted  the  datum  of  the  1876 
canal  surveys  as  being  7.443  feet  above  the  lower  miter  sill  of  Erie 
Canal  lock  No.  1,  •r,  in  other  words,  the  lower  miter  sill  was  taken 
as  7.443  below  mean  low  tide  at  Albany.  The  elevation  of  the 
lower  miter  sill  of  lock  No.  1,  as  determined  by  the  survey  of  1901 
by  duplicate  lines  from  the  Greenbush  bench,  is  6.198  below  mean 
tide  at  Sandy  Hook,  making  the  difference  of  datum  between  the 
canal  survey  of  1876  and  this  survey,  7.443 — 6.198=1.245  feet, 
which  may  be  taken  as  1.25  feet  for  convenience. 

To  reduce  elevations  of  this  (1901)  survey  to  the  datum  of  the 
1876  canal  survey  subtract  1.25  feet  from  those  of  this  survey. 


DATUM  OF  SURVEYS  OF  1900  AND  1901. 

As  all  of  the  government  surveys  in  the  vicinity  of  Albany  have 
taken  elevations  on  the  Greenbush  bench  mark,  and  to  enable 
comparisons  to  be  made  readily  between  the  different  surveys,  all  of 
the  field  elevations  in  the  1901  survey  were  taken  with  the  Green- 
bush bench  mark  as  the  zero  of  their  datum  plane. 

In  reducing  the  elevations  to  sea  level  at  Governor's  Island,  it 
becomes  necessary  to  adopt  a  value  above  that  level  for  the  Green- 
bush bench,  as  nearly  every  former  survey  gave  a  different  value 
therefor. 

Several  lines  of  levels  have  been  run  from  various  tidal  gauges 


1  Rop.  n.  S.  D.  W.  CominlMlon,  1896,  p.  79. 

t  Appendix  to  tbe  19th  Annual  Report  U.  8.  O.  8.,  p.  SKML 

S  Report  of  State  Snglnaer  for  1888,  p.  fl. 


636 


Report  of  State  Enginerh. 


to  the  Greenbnsh  bench,  and  they  are  described  in  many  published 
reports  to  which  reference  only  need  be  made. 

A  discussion  of  the  results  of  the  various  lines  run  to  the  Green- 
bush  bench  is  given  in  the  report  of  the  U.  S.  Deep  Waterway 
Commission,  1896  (p.  70),  from  which  the  following  table  of  eleva- 
tions of  that  bench  has  been  taken  and  to  which  has  been  added 
data  from  later  reports,  bringing  the  record  up  t«  date: 

Table  No.  5^ 
MUwiMong  of  Onenbuth  BendL 


Date. 


U57-« 

1875 

1877 

1889 

18M 

1893-5 
1898-9 

1888-9 


AUTHORITY. 


Mr.  J.  B.  Voce,  U.  8.  Coast  and  Geodetie  Snrrer 

Lieot  J.  B.  WOliard.  U.  8.  Bofrtneer* 

Mr.  O.  H.  TlUnui.  Coaei  and  Qeodetio  Surrey . . 

Dedneed  from  Weot  Shore  R.  R.  IotoU , 

Coaei  and  Oeo.  Surrey  (mean  of  the  two  feUowlBi; 

Iioee) 

U.  8.  Coaat  and  Geo.  Sarrey  from  Boeton  

U.  8.  Coast  and  Geo.  Sorrey  from  Sandy  Hook.... 
U.  8  Coast  and  Geo.  Surrey,   Appendix  No.   8, 

p.414» 

U.  8.  Coast  and  Geo.  Surrey,  Appendix  Ko.  8, 


of  saagew 


GoTomoi'a  laland 


Goremor's  Island 

Weehawken  .••••.< 


Boeton 

Sandy  Hook 


From  an  a4)nsted  net 


Blerstieo, 


p.  640^ • From  an  a^Josted  net. 


is.n 

15.37±0.W 

14.728 

18.01 

13.84 
14.07 

u.a 

13.7SS 
13.577 


*  Appendix  8,  U.  8.  Coast  snd  Geodetlo  Sorrey,  report  1888-9. 

The  valae  14.73  feet  above  mean  tide  at  Governor's  Island  has 
been  adopted  as  the  elevation  of  the  Greenbush  bench  in  this  survey 
for  the  following  reasons : 

This  elevation  was  used  by  the  U.  S.  Lake  Survey  in  determining 
the  elevations  of  the  Great  Lakes,  and  all  of  its  published  elevations 
are  based  thereon. 

This  elevation  was  used  by  the  U.  S.  Coast  and  Geodetic  Survey 
in  determining  the  elevation  of  Lake  Cbamplain,  and  all  of  its  pub- 
lished elevations  prior  to  1900  are  based  thereon. 

The  U.  S.  Deep  Waterway  surveys  and  the  1900  Barge  Canal 
surveys  are  based  on  this  elevation,  and  as  any  future  improvement 
in  water  transportation  between  Lake  Erie  and  the  Hudson  River  is 
likely  to  make  use  of  those  surveys,  it  is  thought  that  less  confnsion 
will  occur  by  retaining  this  elevation  than  by  using  a  later  one. 

Future  determinations  of  the  elevation  of  the  initial  bench  will 
undoubtedly  fix  its  true  value,  when,  if  desired,  the  elevations  givea 
by  this  survey  can  be  readily  reduced  to  their  true  value  by  making 
the  proper  reductions. 
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BENCH  MARKS. 

The  following  tables  (Nos.  13-18)  contain  the  descriptions,  dis- 
tance from  initial  point  of  survey,  elevations  above  Greenbnsh  and 
above  mean  tide  at  Governor's  Island,  of  the  bench  marks  estab- 
lished by  the  Bari>e  Canal  surveys  of  1900  and  1901. 

The  list  of  benches  between  Herkimer  and  New  London  and 
between  Clyde  and  Buffalo  are  republished  from  the  report  of  the 
State  Engineer  on  the  Barge  Canal  of  February,  1901,  so  that  all  of 
the  Barge  Canal  benches  along  the  Erie  and  Champlain  Canals  may 
appear  in  one  volume  for  future  use.  A  list  of  benches  along  the 
Oswego  Canal  is  published  based  on  the  levels  of  1901, 1900  and 
the  U.  S.  D.  W.  Survey. 

To  the  republished  list  have  been  added  columns  giving  the  ele- 
vations based  on  the  survey  of  1901,  the  J  900  values  having  been 
based  on  the  U.  S.  Deep  Waterway  survey  from  Green  bush  to 
Herkimer  and  Phoenix. 


ACCURACY  OF  THE  WORK. 

Table  No.  8  has  been  prepared  to  show  the  differences  between 
the  east  and  west  lines  of  this  survey.  In  that  table  column  1  gives 
the  serial  number  of  the  bench  mark;  column  2  the  distance  of  the 
second  bench  noted  in  column  1,  in  miles  from  Greenbush;  col- 
umns 3,  4  and  5  the  difference  between  the  bench  marks  as  given 
by  the  west  line,  the  east  line  and  the  mean  thereof;  column  6 
shows  the  partial  excesses  obtained  by  subtracting  the  difference  of 
elevations  as  determined  by  the  west  line  from  those  determined  by 
the  east  line;  column  7  shows  the  total  excess  up  to  that  bench 
murk,  the  total  excess  being  the  algebraic  sum  of  all  of  the  pro- 
ceeding partial  excesses.  In  columns  6  and  7  the  plus  sign  denotes 
that  the  east  line  is  above  the  west  line,  and  the  minus  sign  the 
reverse.  Columns  8  and  9  give  the  value  of  "C"  in  the  equation 
error=C\/uiiles  between  benches,  between  successive  benches  and 
from  the  Greenbush  bench  respectively. 

Dividing  the  line  from  Greenbush  to  Buffalo  into  circuits 
according  to  the  individual  surveys  and  taking  the  values  of  ^^C" 
from  column  8,  as  calculated  between  successive  bench  marks,  bm 
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being  the  severest  test  of  the  aocuracy  of  the  work,  we  have  die 
following  table : 


Table  No.  6. 


1 

s 

8 


i 

5 
6 


a 

^  s 


95.42 
12.56 
25.74 


74. 
66. 
94. 


7 
10 


LOCATION. 


Qreenbash  to  Herkimer 

Herkimer— Bast  line  Oneida  ooonty 
East  line  Oneida  eoonty  to  Qtrcfre 

Sprinss 

Orove  Spring  to  cnlTert  east  of  Clyde . 
ColTert  eaAt  of  Clyde  to  Bocheeter . . 
Bochester  to  Bnifalo 


Person  in  charge. 


vr,  B.  Landreth. 
£.  A.  Lamb....** 


P.  A.  Meyer 

Clark  Brown  .... 
C.  W.  TrnmboU. 
Clark  BrowD  . . . . 


•So 

a 

Is.- 

? 

9 

;=  ►  = 

.020 

^ 

.016 

.050 

.016 

.050 

.046 

.016 

.016 

.060 

.049 

.050 

.038 

Tfrneiteif 

oecnrB. 


4t 
2 

0* 
IC 

6 
11 


*IIin.- 0.001. 


TOTAL  DIVERGENCE  OF  LINES. 

Column  7  of  table  No.  8  gives  the  total  divergence  of  the  east 
and  west  lines  of  the  Barge  Canal  surveys  as  follows : 

Gbebnbtjsh  to  Hbbkimeb: 

The  lines  cross  at  miles  0.75, 10.6, 11.0, 11.20, 11.60,  13.20, 15.20, 

22.60,  24.70,  29.50,  29.90,  88.50,  61.20,  54.30,  and  54.50.     From 

miles  54.50  to  Herkimer,  at  mile  95.42,  the  east  line  is  above  the 

west  with  a  maximum  divergence  of  .067  at  B.  M.  136  and  .060  at 

Herkimer. 

Hebkimeb  to  Buffalo  : 

From  Herkimer  to  Buffalo  the  east  line  is  constantly  above  the 
west  one  with  maximum  values  of  .290  at  B.  M.  413 ;  .289  at  B. 
M.  549 ;  minimum  values  of  .032  at  B.  M.  371 ;  .120  at  B.  M.  463, 
and  a  final  divergence  of  .267  at  the  Buffalo  light  house. 

Taking  the  separate  curcuits  given  in  Table  No.  8  by  themselves 
and  comparing  their  east  and  west  lines  we  have  the  following  table 
of  their  divergence : 

Tablb  No.  7. 
Diwrgtnce  qf  Linet  of  OircuitM. 


CIRCUIT. 

Maximum 
divergence. 

TimM 
■ero  oecar«. 

1 , 

I-.067 

15 

2 .• 

- 

-.014 
-.050 
-.06S 
-.193 
-.135 

3 

4 

6 

6 
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LINES  RE-RUN. 

The  length  of  the  lines  re-run  varied  somewhat  on  the  various 
surveys,  owing  mainly  to  their  having  been  run  in  different  seasons 
of  the  year,  and  during  the  work  of  1901  the  amonnts  re-run  were : 
Between  Oreenbush  and  Herkimer,  26  per  cent;  between  Grove 
Spring  and  Clyde,  30  per  cent  of  the  total  length  of  east  and  west 
accepted  lines. 

PROBABLE  ERROR. 

A  generally  accepted  formula  for  determining  the  probable 
error  of  a  direct  and  reverse  line  of  levels  is 

Probable  error  (R)  =  +  0.674  V 
Where  R  =  probable  error 
difference  between  lines 

Difference  at  Buffalo  =  .267 

V==-^=  .134 

R  =  .674  X  .134  =  .0903 

RODS    AND    INSTRUMENTS    OF   SURVEYS   USED   IN 

COMPARISON  OF  RESULTS. 

The  rods  and  instruments  for  the  various  lines  used  in  the  com- 
parisons are  described  in  the  reports  of  these  different  surveys. 

The  rods  used  by  the  U.  S.  Geological  Survey  between  Cohoes 
(Lock  15)  and  Dunkirk  were  made  by  the  same  makers  as  the  rods 
used  by  this  survey. 

The  rods  used  for  the  first  twenty  miles  from  the  Greenbush 
bench  mark  on  the*  U.  S.  D.  W.  Survey  were  the  ordinary  Phila- 
delphia rods,  and  the  results  given  by  them  differ  by  0.10  in  10.76 
miles  from  the  results  of  this  survey,  which  were  carefully  checked 
and  re-run  because  of  such  disagreements.  At  the  end  of  about  20 
miles  the  U.  S.  D.  W.  survey  discarded  the  Philadelphia  rods  and 
adopted  new  rods  which  gave  results  agreeing  very  closely  with 
tho?e  of  this  survey.  The  greatest  divergence  (0.295)  occurs  near 
Utica.  The  difference  at  the  last  common  B.  M.  near  Phoenix  is 
.069  feet. 
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•i'^/j  in  tr,U  r<;p^/rt.  At  0»Trego  tbe  C.  S.  Deep 
^^fhf  ^%h'9fA  an  <rrror  in  thie  Lake  Sorrej  line  of  0-S9-  Tii*  a» 
/5//^r^/^/'/r;lM  \,j  the  work  of  the  Canal  SorreyB  <rf  1900  and  1^:«1. 
7  hi;  i*hrr*'/t^A'A  valae  of  the  benr;h  mark  at  BaffJo  (referred  to 
<frt'A':u\fUi^)i  \4.TA)  an  rrja/]e  bj  a  combioatioQ  of  the  Deep  Wwxest^ 
wayn  and  tho  I>aki;  Surrey  lioea  therefore  becomes 

572.8«+ 17.20+0.89=r5»0.95 

Th^;  <;h;vatjon  of  the  lif^ht-hoiue  bench  mark  as  made  by  the 
N,  V.  HtjiU:  Hurvoy  of  1870  cannot  be  determined  directly,  as  no 
rU?ti;rrnination  wan  ma^loat  that  time,  bat  can  be  obtained  as  follows: 

Kh;  vat  ion  of  R  M.  No.  221  on  Black  Bock  gaard  lock,  about  six 
tuWi'M  from  Buffalo,  as  made  in  1876,  is  575.68.  To  lednce  this  to 
(hatiuhuHh   (14.78;  add  1.25  as  shown   previously  in  this  report. 


Spirit  Levels  of  the  Barge  Canal  Survey.  641 

The  difference  of  elevation  between  the  bench  at  the  guard  lock 
and  the  light-honse  bench  as  determined  by  the  Canal  Survey  of 
1900,  is  13.64.  The  corrected  value  of  the  light-house  bench-mark 
as  determined  by  the  State  Survey  of  1876  therefora  becomes : 
575.68+1.25+13.64=590.57. 

The  U.  S.  Geological  Survey  determination  can  be  compared 
with  the  new  determined  elevation  of  the  lighthouse  bench  mark. 
On  account  of  this  line  forming  part  of  an  adjusted  net  the  follow- 
ing result  may  be  subject  to  revision,  depending  on  the  exact  results 
of  the  original  lines.  The  elevation  of  the  bench  mark  on  the 
Nelson  block,  Dunkirk,  as  published  in  the  20th  Annual  Report 
of  the  Geological  Survey  is  588.235.  To  obtain  the  elevation  of 
the  lighthouse  bench  the  following  corrections  are  necessary : 

+0.215  to  remove  the  adjustment. 

— 16.03  to  obtain  mean  elevation  of  Lake  Erie. 

+17.20  difference  between  mean  water  surface  and  lighthouse 
bench. 

+1.38  to  reduce  to  Greenbush  (14.73)  determined  as  follows: 
Elevation  of  B.  M.  on  Crescent  aqueduct  by  U.  S.  D.  W.  is  195.55 ; 
by  Canal  Survey,  1901,  is  195.58;  average,  say,  195.57.  Elevation 
as  made  by  U.  S.  Geological  Survey  is  194.15.     Difference  1.38. 

The  value  of  the  light-house  bench  mark,  as  determined  by  the 
U.  S.  Geological  Survey,  therefore  becomes 

688.235+. 215—16.03+17.20+1.38=591.00. 

RESULT. 

To  sum  up  we  have,  then,  the  following  values  of  the  bench 
mark  on  the  light-house  at  Buffalo  all  referred  to  the  same  datum, 
viz.,  Greenbush  (14.73): 

N.  Y.  State  Canal  Surveys  of  1900  and  1901 591.21 

U.  8.  Lake  and  Deep  Waterways  Surveys,  combined 590.95 

N.  Y.  State  Canal  Survey  of  1876 590.57 

U.  S.  Geological  Survey   691.00 

CONCLUSION. 

The  men  employed  on  the  Barge  Canal  lines  were  taken  from 
the  State  Civil  Service   list  and  had  no  special  training  in  accu- 
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rate  leveling,  thongh  the  men  employed  in  1901  nearly  all  had  ex- 
perience in  similar  work  in  1900. 

The  instruments  used  were  the  regular  engineer's  levelB  with 
sensitive  bubbles,  but  could  in  no  sense  be  called  "  precise  levels," 
as  the  term  is  used  in  the  government  reports.     See  plate  No.  1. 

The  results  are  those  obtained  by  men  of  average  ability  and 
carefulness  working  under  rigid  instructions  with  instruments 
such  as  may  be  obtained  from  any  reputable  maker,  and  it  should 
be  distinctly  understood  that  no  claim  is  made  that  the  liues  ran  are 
^^ precise  levels"  in  the  technical  sense  of  the  term. 

The  methods  of  work  were  almost  identical  with  the  later  methods 
of  the  U.  S.  Coast  Survey  and  of  the  U.  S.  Geological  Snrvey,  but 
the  levels  used  were  inferior  to  the  precise  levels  used  by  the  lat- 
ter in  the  optical  power  of  the  telescope,  in  weight  and  solidity  and 
of  a  much  lower  cost.  The  results  are  those  obtained  with  an  average 
leveling  party  working  at  a  good  rate. 

Experience  gained  on  the  Barge  Canal  stirveys  shows  the  necessity 
of  certain  precautions  to  secure  a  uniform  degree  of  accuracy. 
Among  them  may  be  cited  the  following : 

1.  Before  testing  the  instf  umcnt  adjustments  it  should  be  set  in 
the  shade  and  allowed  to  remain  a  few  moments,  in  order  to  allow 
all  of  its  parts  to  come  to  the  same  temperature. 

2.  During  bright  sunlight  the  line  of  sight  should  not  be  near  the 
ground,  or  a  fence,  btone  wall  or  building,  to  avoid  the  action  of 
the  heat  radiated  from  tliem. 

3.  After  the  target  is  set  and  clamped  another  careful  observa- 
tion should  be  made  of  the  contact  of  the  rod  with  the  turning 
point,  the  plumbing  of  the  rod  and  the  centering  of  the  instrument 
bubble  before  the  final  acceptance  of  the  target  setting. 

4.  During  windy  weather  the  instrument  shonld  not  be  set  up  in 
dry  Band  or  dust,  as  the  vibration  of  the  tripod  legs  causes  the  fine 
particles  to  settle  under  them,  raisin*^  the  instrument. 

5.  After  the  instrument  is  leveled  the  observer  and  bubble  tender 
should  stand  near  it  as  little  as  possible,  owing  to  the  effect  of  the 
heat  of  their  bodies  in  changing  the  temperature  of  parts  of  the 
instrument.  They  should,  as  far  as  possible,  place  their  bodies  8o 
that  their  breath  will  not  be  blown  upon  the  instrument. 


Spirit  Lbvels  of  the  Bargk  Canal  Susyey.  643 

The  essentials  for  obtaining  good  results  are :  A  good  instrnment 
with  a  sensitive  babble,  kept  in  perfect  adjustment;  equal  back 
sights  and  fore  sights ;  protection  of  the  instrument  from  the  direct 
rays  of  the  sun  at  all  times  ;  cessation  of  work  when  bad  air  or  wind 
do  not  allow  two  settings  of  the  target  on  the  same  point  within 
.002  of  a  foot.  The  chief  of  the  party  should  be  a  careful,  patient 
man,  who  should  early  learn  when  to  stop  work,  and  his  guide 
should  be  accuracy  first,  speed  second. 

I  desire  to  heartily  thank  the  men  associated  with  me  in  the 
surveys  for  the  prompt  and  efficient  manner  in  which  their  work 
has  been  done,  and  especially  Clark  Brown,  D.  B.  La  Du  and  F.  L. 
Fonda  for  their  valuable  assistance  in  the  reduction  of  the  field 
notes  and  preparation  of  data  given  in  this  report 
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Table  No.  8. 
Jgamlfi  0/  LeveU  Between  OremtbuMh  amd  Buffalo,  N.  T., 


(1) 


DtatanM 
from 


(«> 


(4) 


(6) 


DIffttranoe  of  Sl6T»tloii. 


(6) 


Partial 


Bmuh     Oreen-      LiiM 
Biarki.      bull. 


Line 

IL 


0-  1 

1-  % 

2-  4 
4-    S 

6-6A 
6A-    6 

6-  7 

7-  8 

8-  9 

»-  10 
lO-U 

U-  12 
U-IS 
13-  14 
U-  16 
Ifi-  16 

16-  17 

17-  18 

18-  18 

19-  20 

20-  21 

21-  22 

22-  23 

23-  24 

24-  26 
26-  26 

26-  27 

27-  28 

28-  29 

29-  30 

30-  SI 

31-  82 
82-  83 
82-  35 

86-  86 
36-  87 

87-  38 

38-  89 

39-  41 

41-  42 

42-  43 

43-  44 

44-  45 

45-  46 

46-  47 

47-  48 

48-  49 

49-  50 

60-  61 

61-  62 

52-  63 

53-  54 
64-  66 

55-  66 

56-  57 
56-  69 

59-  60 

60-  61 

61-  62 

62-  68 

63-  64 

64-  66 
64-  66 

66-  67 

67-  68 

68-  69 

69-  70 

70-  71 

71-  72 

72-  73 

73-  74 

74-  75 
76-  76 
76-  77 


0.76 

0.76 

1.44 

2.68 

8.18 

3.76 

6.03 

6.68 

6.18 

6.48 

7.18 

7.80 

7.88 

7.96 

8.26 

8.62 

8.73 

8.86 

9.02 

9.36 

9.63 

9.69 

9.84 

10.04 

10.26 

10.53 

10.53 

10.72 

11.04 

11.23 

11.60 

11.97 

12.07 

13.34 

13.98 

14.20 

16.47 

15.87 

16.62 

17.62 

18.00 

18.31 

18.69 

19.44 

19.86 

20.09 

20.96 

22.83 

24.18 

26.06 

26.28 

26.31 

26.43 

26.53 

26.60 

28.00 

28.22 

28.86 

29.10 

29.62 

29.77 

80.11 

30.07 

30.67 

30.77 

31.38 

32.47 

32.47 

33.16 

33.26 

33.94 

34.66 

35.18 

36.36 


—1.048 

+6-818 

—8.340 

+16.067 

—1.184 

+6.024 

—4.299 

+6.481 

-6.986 

+2.877 

—0.669 

—7.218 

—1.663 

+10.868 

--U.164 

- -10.781 

- -10.008 

+9.646 

+10.260 

-i-10.129 

-H.948 

+10.010 

+10.087 

+9.896 

+9.940 

+10.230 

— O.IOO 

•f9.943 

+10.137 

-H10.284 

+0.246 

+1.737 

—81.412 

+0.228 

+2.304 

—0.092 

—3.082 

+1.663 

—1.813 

+1.092 

—0.089 

+0.034 

—1.491 

+0.148 

- -2.149 

--6.483 

--4.768 

- -5.182 

--4.272 

- -8.814 

- -9.904 

- -0.908 

--8.678 

—0.187 

+34.673 

—4.520 

+1.871 

+1.718 

—1.874 

+1.504 

-H).693 

+5.209 

—2.186 

-fO.007 

+1.320 

—11.042 

+8.714 

+3.081 

+4.536 

+0.660 

+7.766 

+2.572 

—1.429 

+2.838 


—1.046 
+6.618 
—8.839 
+16.096 
-1.188 

-h6.oai 

-4.299 

+6.484 

-^.983 

+2.878 

-0.668 

—7.218 

—1.860 

+10.846 

-  -U.168 

4-10.776 

+10.006 

+9.647 

+10.260 

+10.186 

+9.941 

+10.011 

+10.090 

+9.898 

+9.937 

+10.228 

—0.100 

+9.940 

+10.141 

+10.280 

-H>.246 

+1.746 

—81.408 

+0.219 

+2.300 

—0.094 

—3.074 

+1.663 

—1.813 

+1.104 

—0.090 

+0.020 

—1.485 

+0.166 

• -2.140 

--6.487 

-H.766 

- -5.127 

--4.269 

--8.826 

--9,906 

- -0.906 

-n3.676 

-0.187 

+34.673 

—4.521 

+1.870 

+1.717 

—1.874 

+1.500 

+0.588 

-f5.214 

—2.179 

+0.007 

+1.319 

—11.042 

- -8.716 

- -8.081 

- -4.541 

- -0.660 

- -7.760 

+2.574 

—1.433 

+2.839 


— 1.0«8 

+6.618 

-^.339 

+16.081 

-1.186 

+6.027 

—4.299 

+6.432 

—6.984 

+2.877 

-0.661 

—7.218 

—1.661 

+10.852 

+11.156 

+10.778 

+10.008 

+9.646 

+10.260 

+10.188 

+9.944 

+10.010 

+10.088 

+9.897 

+9.938 

+10.226 

—0.100 

+9.941 

+10.139 

+10.282 

+0.246 

+1.741 

—31.410 

-H.222 

+2.302 

-0.093 

—8.078 

+1.668 

—1.818 

+1.098 

—0.089 

+0.027 

-1.488 

+0.161 

+2.144 

-1-6.488 

-+-4-767 

-f6.129 

-H.270 

+8.819 

- -9.906 

- -0.904 

+3.677 

—0.187 

+34.678 

—4.620 

+1.870 

+1.717 

—1.874 

+1.502 

-H).590 

+5.211 

—2.182 

+0.007 

+1.319 

—11.042 

+8.715 

+3.081 

-H.538 

+0.660 

+7.763 

+2.573 

—1.431 

+2.838 


■  e. 

—.006 

.000 
+.001 
+.008 
—.004 
+.007 

.000 
+.003 
-1-.008 
-i-.OOl 
—.004 

.000 
+.003 
—.012 
+.004 
—.006 
+.008 
-f.OOl 

.000 
+.006 
—.007 
+.001 
+.003 
+.002 
—.003 
—.007 

.000 
—.003 
+.004 
—.004 
—.001 
+.009 
+.004 
—.006 
—.004 
—.002 
+.008 

.000 

.000 
+.012 
—.001 
—.014 
+.006 
+.007 
—.009 
+.004 
—.002 
—.006 
-.003 
+.011 
-i-.002 
+.002 
—.002 

.000 

.000 
—.001 
—.001 
—.001 

.000 
—.004 
—.006 
+.006 
+.007 

.000 
—.001 
•  .000 
+.002 

.000 
+.006 

.000 
—.006 
+.002 
—.004 
+.001 


t 


(7) 
Total 

BXOeM 

-E. 

—.008 
—.008 
—.002 
+.006 
+.002 
+.009 
+.009 
+.012 
-f.014 
+.016 
+.0U 
--.Oil 
--.014 
•-.002 
--.006 
--.001 
+.004 
--.006 
--.006 

--.on 

--.0O4 
+.006 
+  .008 
.010 
.007 
.000 
.000 
—.008 
+.001 
—.003 
—.004 
+.006 
+.009 
—.001 
—.005 
—.007 
+.001 
--.001 
+.001 
•-.013 
--.012 
—.002 
+.004 

--.ou 

+.002 
--.006 
--.004 
—.001 
—.004 
+.007 
--.009 
--.OU 
--.000 
--.009 
--.009 
--.008 
+.007 
--.006 
--.006 
+.002 
—.003 
+.002 
+.004 
--.004 
•-.008 
•f.003 
--.006 
--.006 
--.010 
+.010 
--.004 
--.006 
--.002 
--.006 


Erie  CamaL 

(8) 

Valae  of 
"o"  ine 


'OVmlle 
OoLt. 

.008 

.000 
.001 
.007 
.006 
.008 
.000 
.004 
.002 
.008 
.006 
.000 
.007 
.018 
.007 
.010 
.007 
.008 
.000 
.OU 
.002 
.002 
.006 
.004 
.006 
.018 
.000 
.007 
.007 
.009 
.002 
.018 
.012 
.006 
.006 
.004 
.007 
.000 
.000 
.012 
.002 
.026 
.010 
•  .006 
.014 
.008 
.002 
.004 
.008 
.008 
.006 
.002 
.006 
.000 
.000 
.000 
.002 
.001 
.000 
.006 
.010 
.008 
.013 
.000 
.002 
.000 
.002 
.000 
.006 
.000 
.006 
.008 
.006 
.002 


(») 

Value  of 
"C'VfnB 

Col.  7. 

.008 
.003 
.002 
.004 
.001 
.006 
.004 
.006 
.006 
.006 
.004 
.004 
.006 
.001 
.002 
.000 
.001 
.002 
.002 
.003 
.001 
.001 
.003 
.003 
.003 
.000 
.000 
.001 
.000 
.001 
.001 
.001 
.003 
.000 
.001 
.003 
.000 
.000 
.000 
.003 
.003 
.000 
.001 
.002 
.000 
.001 
.001 
.000 
.001 
.001 
.002 
.002 
.002 
.002 
.002 
.008 
.001 
.001 
.001 
.000 
.001 
.000 
.001 
.001 
.001 
.001 
.001 
.001 
.008 
.002 
.001 
.001 
.000 
.001 
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Tablb  No.  8— (ConMnued). 


U) 

(2) 

(t) 

(4) 

(9) 

(•) 

Dlstano* 

Difference  of  ElevAtion. 

f  i^iwrl             ^^ 

A 

Bench 

Oreea- 

Line 

line 

excew 

marks. 

buah. 

west.  ■ 

eamu         Mean. 

•  e. 

77-  78 

36.20       - 

-1.436       - 

-1.434       - 

-1.434       +.001 

78-  79 

36.66       - 

-1.161       - 

-1.164       - 

-1.162       - 

-.003 

79-  80 

37.61       - 

-1.274*    - 

-1.270       - 

-1.272        +.004 

80-  82 

37.74       H 

h7.736        +7.738        +7.737        +.002 

32-  83 

38.24 

-2.406        +2.401        +2.403        - 

-.004 

83-  84 

38-66       - 

-0.881        +0.877        -H).879       - 

-.004 

84-  85 

39.21       —0.648       —0.653       —0.650       - 

-.006 

>io-  86 

39.87        -H)'892        H-0.892        -i-0.892 

.000 

86-  87 

42.07       —4.523       —4.520       —4.521        +.003 

87-  88 

43.48       -i-3.640       H 

h3.626       -i 

1-3.638       - 

-.014 

88-  89 

44.12        +5.173 

-6.169 

-5.171       - 

-.004 

89-  90 

44.12       -H).062       --0.062        -i-0.062 

.000 

90-  91 

44.32       +7.943        H 

h7.943       +7.943 

.000 

91-  92, 

46.37        +0.341 

1-0.361        H 

H).846       H 

[-.010 

92-  93 

46.86        +7.402 

-7.403 

-7.402       +.001 

93-  94 

47.13      — 

15.772      — 

15.772      — 

15.772 

.000 

94-  95 

49.54      +16.282      + 

16.2!83      +16.282        +.0O1 

95-  96 

51.26       +2.513        H 
61.26       -H).010       - 

h2.622        H 

h2.5l7       +.009 

96-  97 

-0.009 

-0.009       - 

-.001 

97-  98 

61.61        +4.795 

-4.798       - 

-4.796       +.603 

98-  99 

51.88       +3.203        H 

-3.203        H 

n3.203 

.000 

99-100 

62.14       +7.441        1 

-7.446       - 

-7.443        +.004 

100-101 

52.37        +1.068 

-1.068       - 

-1.068 

.000 

101-102 

62.80       +3.317 

-8.322       ^ 

-8.819       +.005 

102-104 

63.68       —0.153       - 

-0.156       - 

-0.184       - 

-.003 

104-105 

54.04       - 

-1.586       - 

-1.686       - 

-1.586 

.000 

106-106 

54.04       +2.288       - 

[-2.236       H 

[-2.237       - 

-.002 

106-107 

64.40       - 

-2.685       - 

-2.892       - 

-2.688       - 

-.007 

107-lOe 

55.30       +0.192       H 

[-0.199       H 

[-0.196       +.007 

109-110 

55.64       - 

H).605       - 

h0.606 

-0.606 
-O.970       - 

.000 

110-ni 

56.96       +0.971 

h0.970       - 

-.001 

111-112 

55.96       —8.402       - 

-3.403 

-3.402       - 

-.001 

112-113 

56.45       +2.124       n 

[-2.131       - 

[-2.127       +.007 

113-U4 

67.31       +1.437       - 

hl.443       - 

-1.440       +.0O6 

114-116 

57.43       > 

-2.097       - 

-2.097       - 

-2.097 

.000 

115-116 

58.17       +1.569 

K.563        n 

hl.561       H 

[-.004 

116-117 

58.87       - 

-1.675       - 

-1.568       - 

-1.571   .    - 

-.007 

117-118 

59.79        —0.666       - 

-0.556       - 

-0.561       - 

-.010 

118-119 

69.79        +1.526       - 

K.626       - 

1-1.625       1 

-.001 

119-120 

60.44       —8.874       - 

-«.870       - 

-^.872       H 

-.004 

120-121 

61.84        +2.710       - 

H2.7n       - 

1-2.710       - 

-.001 

121-122 

62.30       —0.174       - 

-0.166       - 

-0.170       - 

-.008 

122-123 

62.71       - 

-2.368       - 

-2.867       - 

-2.867       - 

-.001 

123-124 

62.71       +0.047        H 

[-0.047       H 

[-0.047 

.000 

124-125 

63.82       -0.028       - 

-0.021       - 

-^.024       H 

[-.007 

125-126 

64.72       +2.868       - 

h2.359       - 

f-2.868       - 

h.ooi 

126-127 

65.62       —0.700       - 

-0.695       - 

-0.697       H 

-.006 

127-128 

66.00       1 

h4-915       •" 

1-4.911       H 

[-4.913       - 

-.004 

128-129 

66.22       - 

-1.508       - 

-1.506       - 
-0.837        H 

-1.604       H 
-0.837 

[-.003 

129-130 

66.62       H 

-0.887       H 

.000 

130-131 

67.04       - 

-2.625       - 

-2.627       - 

-2.626       - 

-.002 

131-132 

67.04       H 

1-1.151      H 

[-1.160       H 

[-1.150       - 

-.001 

132-133 

67.79       - 

-0.978       - 

-0.977       - 

-0.977       H 

[-.001 

133-134 

68.59       H 

1-0.916       H 

[-0.912       H 
-8.610       - 

1-0.914       - 

-.004 

134-135 

69.17       - 

h3.506       - 

h8.509       A 

[-.002 
-.006 

135-136 

69.56       - 

-1.688       - 

-1.682       - 

-1.685       - 

136-137 

69.98       ^ 

1-0.929       H 

[-0.927       H 

[-0.928       - 

-.002 

137-138 

70.63       - 

-1.202       - 

-1.203       - 

-1.202       - 

-.001 

138-139 

71.94       - 

-0.ei9       - 

-0.622       - 

-0.620       - 

-.008 

139-140 

71.94       H 

f-1.815       H 

hl.816       H 

1-1.816 

.000 

140-141 

72.82       - 

h4.739       - 
-2.085       - 

-4.739       . 

-4.739 

.000 

141-142 

73.07       - 

-2.081 

-2.088       - 

-.004 

142-143 

73.47       - 

-1.774       - 

-1.776       - 

-1.774       - 

-.001 

143-144 

73.77       H 

[-1.278       H 

[-1.278        H 

1-1.278 

.000 

144-145 

73.87       - 

-6.146       - 

-6.146       - 

-6.146       H 

h.OOl 

145-146 

74.58       H 

h2.945       H 

[-2.938       H 

1-2.941       - 

-.007 

146-147 

76.28       - 

-^.853       - 

-0.848       - 

-0.860       H 

h.005 

147-148 

76.58       H 

1-3,826       H 
■0.277       - 

-3.826       H 

1-3.826       - 

-.001 

148-149 

76.68       1 

-0.277 

-0.277 
-4.330       - 

.000 

149-150 

77.43       - 

-4.834       - 

-4.327       - 

-.007 

150-161 

77.71 

-1.761 

-1.759        - 

-1.760       - 

-.002 

161-152 

77.71 

-0.020       - 

-0.020       - 

-0.020 

.000 

162-153 

78.25       H 

1-1.342       H 

f-1.849       H 
-1.138       H 

[-1.345       H 

[-.007 

163-154 

79.72 

-1.141       - 

-1489       - 

-.006 

154-166 

80.00       - 

-3.798       - 

-8.790       - 

1-3.791    .  - 

-.008 

0) 


ToUU 


(8) 

Value  of 
••c»'lne 


-£. 

+.004 
+.001 
+.005 
+.007 
+.003 
—.001 
—.006 
—.006 
—.008 
—.017 
—.021 
—.021 
—.021 
— .OU 
—.010 
—.010 
—.009 
.000 
—.001 
+.002 
--.002 
•-.006 
+.006 
+.011 
--.0O8 
-f.O08 
+.006 
—.001 
+.006 
--.006 
--.006 
-i-.0O4 
--.Oil 
+.017 
-  -.017 
-1-.021 
+.028 
+.088 
+.039 
+.043 
+.044 
+.052 
+.053 
+.053 
+.060 
+.061, 
+.066 
+.062 
-t-.065 
--.065 
--.068 
--.062 
--.068 
--.069 
--.061 
--.067 
+  .065 
--.064 
--.061 
-.061 
--.061 
--.067 
+.066 
+.066 
--.067 
--.060 
--.066 
--.064 
--.064 
--.047 
--.045 
--.046 
•-.062 
--.019 
--.046 


-oVmliee. 
Col.  0. 

.001 
.004 
.004 
.006 
.006 
.006 
.007 
.000 
.002 
.012 
.006 
.000 
.000 
.007 
.001 
.000 
.000 
.007 
.000 
.006 
.000 
006 
.000 
.007 
.006 
.000 


.012 

.007 
.000 
.002 


.010 
.006 
.000 
.004 
.006 
.010 


.006 

.001 

.006 

.002 

.000 

.007 

.001 

.006 

.006* 

.006 

.000 

.003 

.000 

.001 

.004 

.003 

.010 

.006 

.001 

.006 

.000 

.000 

.004 

.002 

.000 

.008 

.006 

.004 

.002 

.000 

.007 

.004 

.000 

.009 

.006 

.006 


(») 

Value  of 

«*C"  InE 

-(VmUe». 

Col.  7. 

.001 

.000 

.001 

.001 

.000 

.000 

.001 

.001 

.000 

.003 

.003 

.003 

.003 

.002 

.001 

.001 

.001 

.000 

.000 

.000 

.000 

.001 

.001 

.001 

.001 

.001 

.001 

.000 

.001 

.001 

.001 

.001 

.001 

.002 

.002 

.003 

.004 

.005 

.006 

.006 

.006 

.007 

.007 

.007 

.007 

.008 

.008 

.008 

.008 

.008 

.006 

.008 

.003 

.007 

.007 

.008 

.008 

.006 

.007 

.007 

.007 

.007 

.007 

.007 

.007 

.006 

.006 

.006 

.006 

.005 

.005 

.005 

.006 

.006 

.006 


646 


Report  of  Statb  Enginbsr. 


Tbaub  No.  b— {Continued). 


(1) 

(2) 

(«) 

(4) 

(fi) 

(6) 

0) 

i^ 

(») 

Distance 

Difference  of  Sleratlon. 

Value  of 

▼alueof 

frt%fn 

a 

ParUal        Total 
excete       exceas 

••o"lne 
"cVmiiee. 
CoLft. 

"C"  inB 

Bench 

Qreen- 

J.lne 

Line 

• 

marks. 

bosh. 

west. 

vast. 

Mean. 

»e. 

-£. 

CoL7. 

155-166 

80.67 

-i-0.097 

44).097 

4-0.097 

.000       +.046 

.000 

.005 

156-157 

80.89 

-j-1.854 

4-1.846 

+1.851 

—.006       +.040 

.OU 

.004 

167-158 

80.89 

•fO-668 

4-0.567 

+0.567 

—.001 

I-.039 

.000 

.004 

158-159 

81.19 

—0.360 

—0.365 

—0.362 

—.006       - 

-.034 

.000 

.004 

159-160 

81.69 

-fO.958 

44).967 

44).  967 

—.001 

-.083 

.002 

.004 

160-161 

82.19 

—1.936 

—1.934 

—1.936 

+.002       1 

-.036 

.006 

.004 

161-162 

82.72 

—0.234 

—0.236 

-0.235 

—.002 

-.033 

.003 

.004 

162-163 

83-18 

-f7.213 

4-7.214 

+7.213 

+.001       - 

-.034 

.001 

.004 

163-164 

83.28 

-M.118 

4-1.  U7 

+1.117 

—.001 

-.038 

.006 

4004 

164-165 

83.61 

4-1.091 

-f-1.096 
+0.070 

- -1.093 

+.006       - 

-.088 

.009 

.004 

166-166 

83.61 

4-0.070 

-4).070 

.000 

-.038 

.000 

.004 

166-167 

84.06 

4-2.471 

4-2.471 

4-2.471 

.000 

-.038 

.000 

.004 

167-168 

86.87 

—1.728 

—1.719 

—1.728 

+.009 

-.047 

.007 

.005 

168-169 

87.56 

4^.646 

4-6.668 

+6.661 

+.013       - 

-.060 

.010 

.006 

169-170 

88.17 

4-10.041 

4-10.041 

+10.041 

.000        H 

-.060 

.000 

.006 

170-171 

88.33 

4-9.630 

4-9.630 

4-9.630 

.000       - 

-.060 

.000 

.006 

171-172 

88.56 

4-10.049 

4-10.044 

+10.046 

—.006       - 

I-.055 

.OU. 

.006 

172-173 

88.66 

4-4.302 

4-4.301 

+4.301 

—.001 

-.064 

.003 

.006 

173-174 

89.21 

—0.305 

—0.298 

-O.801 

+.007        - 

-.061 

.009 

.006 

174-176 

89.76 

4-0.602 

4-0.693 

+0.697 
-fO.676 

—.009        - 

-.062 

.012 

.00& 

175-176 

90.78 

4-0.579 

4-0.674 

—.006 

-.047 

.006 

.005 

176-177 

90.18 

—0.109 

—0.110 

—0.109 

—.001 

-.046 

.000 

.005 

177-178 

91.S1 

4-2.712 

4-2.707 

-f-2.709 
-4).106 

—.006        - 

-.041 

.007 

.004 

178-179 

91.31 

4-0.106 

4-0.106 

.000       - 

-.041 

.000 

.004 

179-180 

92.22 

4-4.190 

-H.192 

- -4.191 

+.002       - 

-.043 
-.042 

.002 

.005 

180-181 

92.87 

—0.290 

-0.291 

—0.290 

—.001        H 

.001 

.004 

181-182 

9S.29 

—0.269 

—0.262 

—0.265 

+.007        - 

-.049 

.010 

.005 

182-183 

93.95 

4-4.447 

4-4.443 

-H.445 

—.004        - 

-.046 

.006 

.005 

183-184 

94.82 

4-4.116 

4-4.120 

+4.118 

+.004        H 

-.049 

.006 

.00& 

184-185 

94.82 

4-0.004 

4-0.006 

4-0.006 

-  -.002       - 

-.061 

.000 

.005 

185-186 

96.81 

4-1.196 

4-1.208 

+1.204 

--.007 

-.068 

.007 

.006 

186-187 

96.42 

-6.908 

— V.906 

—5.907 

--.002       - 

-.060 

.006 

.006 

187-188 

96.48 

4-3.748 

4-3.744 

+3.746 

—.004 

-.056 

.004 

.006 

188-189 

96.66 

4-0.819 

4-0.819 

44).819 

.000       H 

-.066 

.000 

.006 

189-190 

96.96 

—0.304 

—0.296 

—0.800 

+.008       - 

-.064 

.012 

.007 

190-193 

97.32 

4-15.126 

4-16.124 

+16.125 

—.008       - 

-.062 

.006 

.006 

193-194 

97.68 

4-2.293 

4-2.297 

+2.296 

-f-.0O4       H 

-.066 

.007 

.007 

194-196 

98.89 

—0.985 

—0.983 

-0.984 

-  -.002 

-.068 

.002 

.007 

195-196 

98.63 

—0.688 

—0.687 

-0.687 

+.001       H 

-.069 

.002 

.007 

196-197 

98.91 

-0.073 

0.073 

-0.073 

.000       - 

-.069 

.000 

.007 

197-198 

99.17 

4-1.774 

4-1. 7V7 

+1.775 

+.008 

-.072 

.006 

.007 

198-199 

99.60 

—1.097 

—1.093 

—1.096 

4-.004       - 

-.076 

.006 

.008 

199-201 

100.18 

4-11.129 

4-11.126 

+11.127 

—.008       - 

-.078 

.004 

.007 

201-202 

100.66 

4-2.169 

4-2.166 

+2.157 

—.004 

-.069 

.006 

.007 

202-203 

101.18 

—8.761 

—3.766 

-8.763 

—.006       - 

-.064 

.007 

.006 

203-204 

101.24 

4-8.611 

4-8.607 

+8.609 

—.004        H 

-.060 

.012 

.006 

204-206 

101.68 

4-3.138 

4-8.188 

+3.136 

—.005        - 

-.065 

.007 

.005 

205-206 

102.16 

4-0.363 

+0.366 

+0.354 

+.002       - 

-.067 

.006 

.005 

206-207 

102.48 

—1.368 

—1.371 

—1.369 

—.003 

-.064 

.006 

.005 

207-208 

102.97 

4-1.715 

+1.723 

+1.719 

+  .008 

-.062 

.011 

.006 

208-209 

103.66 

—0.191 

—0.193 

-0.192 

—.002       - 

-.060 

.008 

.006 

209-210 

103.94 

—0.904 

-0.898 

—0.901 

+.006       - 
+.001       - 

-.066 

.010 

.006 

210-2U 

104.98 

—0.508 

-0.607 

-0.607 

-.067 

.OOL 

.006 

211-212 

106.88 

—1.026 

—1.036 

— l.OSl 

—.010       - 

-.067 

.016 

.006 

212-213 

106.77 

4-2.510 

+2.509 

+2.609 

—.001       - 

-.066 

.OOL 

.005 

213-214 

106.06 

—1.271 

—1.272 

—1.271 

—.001       - 

-.066 

.008 

.006 

214-216 

106.88 

—2.098 

—2.091 

—2.094 

+.007       - 

-.068 

.006 

.006 

215-216 

107.41 

4-2.485 

+2.488 

+2.486 

+.008       - 

-.066 

.004 

.006 

216-217 

107.98 

4-1.203 

+1.202 

+1.202 

—.001       - 

-.064 

.001 

.006 

217-218 

108.88 

—6.274 

—6.246 

—6.269 

+.029       • 

-.098 

.060 

.009 

218-219 

109.98 

4-6.384 

+6.397 

-f6.390 

+.018       - 

-.106 

.011 

,fM 

219-221 

110.68 

—3.765 

—3.779 

—8.772 

—.014       - 

-.092 

.017 

.009 

221-222 

110.98 

4-8.887 

+3.909 

+3.898 

+  .022       - 

-.114 

.040 

.Oil 

222-224 

111.68 

4-2.644 

+2.606 

+2.525 

—.038       - 

-.076 

.046 

.007 

224-225 

112.58 

4-1.692 

+1.607 

+1.599 

+.016       - 

-.091 

.015 

.00^ 

225-226 

113.28 

— 0.0«8 

—0.092 

—0.090 

—.004 

-.087 

.004 

.006 

226-227 

113.58 

—2.067 

—2.074 

—2.070 

—.007       - 

-.060 

.012 

.007 

227-228 

114.18 

4-0.178 

+0.192 

+0.185 

+  .014       - 

-.094 

.018 

.009 

2?S-229 

114.58 

4-1.299 

+1.289 

-fl.294 
+1.618 

—.010       - 

-.084 

.018 

.008 

229-230 

116.68 

4-1.623 

+1.614 

—.009       - 

-.076 

.006 

.007 

2SO-2,^l 

116.78 

—0.412 

—0.440 

—0.426 

—.028        - 

-.047 

.096 

.004 

231-232 

117.28 

—2.197 

—2.178 

—3.187 

+.019 

-.066 

.024 

.006 

232-233 

118.38 

4-1.871 

+1.858 

+1.864 

—.013 

-.063 

.<ns 

.006 

233-2.34 

118.98 

—0.750 

—0.742 

—0.746 

4-.008 

-.061 

.009 

.006 

234-235 

120.28 

-0.087 

—0.116 

—0.101 

—.029 

-.032 

.026 

.008 

Spibit  Levels  of  thb  Babob  Ca'nai,  Scbtby. 
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Tablb  No.  8— (ConMni««i). 


(1) 

(S) 

(«) 

(4) 

(5) 

(6) 

(t) 

(8) 

(») 

Distance 

Difference  of  Eleyatlon. 

• 

Value  of 

^eof 

from 

Oreeu' 

bosti. 

^ 

Tko-ACt                  m^A.1 

*•«  *'  In  A 

Mn**  inB 

Bench 
marks. 

Line 
west. 

Line 
ease 

excess        ezoess 
Mean.          -e.           -£. 

-cVmlles. 
C0L6. 

•  CVmlle*- 
OoL7. 

236.286 

m.68 

+1.141 

+1.148 

+1.141       +.001       H 
+1.559       +.019       - 

h.033 

.OOd 

.008 

236-237 

123.58 

+1.660 

+1.669 

-.062 

.018 

.006 

237-238 

125.56 

—6.124 

-6.110 

-6.117       +.014       - 

-.066 

.009 

.006 

238-239 

126.68 

+2.766 

+2.748 

+2.757       - 

-.018 

-.048 

.017 

.004 

239-240 

127.86 

-0.319 

-0.384 

—0.326       - 

-.016       - 

■.083 

.013 

.003 

240-241 

129.61 

+0.505 
+2.723 

+0.516 

+0.510       +.010       - 

■.043 

.008 

.004 

241-242 

131.06 

+2.7U 

■f2.717       +.012 
-1-2.626       +.013       - 

-.066 

.010 

.006 

242-243 

132.40 

+2.620 

+2.633 

-.068 

.OU 

.006 

243-244 

133.72 

-«.846 

—6.836 

-«.841       +.010       - 

■.078 

.008 

.007 

244-246 

134.87 

-K.162 

+6.169 

+6.160       - 

-.003       H 

-.075 

.004 

.006 

245-246 

135.17 

—0.214 

—0.206 

—0.210       +.008       H 

-.003 

.009 

.007 

246-247 

136.18 

—2.133 

—2.129 

+2.131       +.004       - 

-.087 

.004 

.007 

247-248 

186.58 

+0.744 

+0.746 

-fO.744       4 

h.OOl       H 

-.068 

.002 

.008 

248-249 

136.86 

-6.946 

-6.946 

-6.946       -f.OOl       H 

■.089 

.002 

.008 

249-250 

137.48 

+3.818 

+3.828 

+3.823        +.010       - 

-.099 

.012 

.008 

250-251 

137.64 

-3.470 

—3.471 

-3.470       - 

-.001       - 

■.098 

.002 

.008 

251-252 

137.98 

+0.075 

■H>-081 
■H.013 

+0.078       +.006       H 

-.104 

.010 

.009 

252-253 

138.11 

-■4.013 

-  ^4.013 

-  -0.072       -i 

.000       - 

■.104 

.000 

.009 

253-254 

138.70 

-  -0.071 

-1-0.074 

f-.0O3 

-.107 

.004 

.009 

254-256 

139.04 

—4.487 

—4.492 

—4.489 

-.006       - 

-.102 

.009 

.009 

255-256 

189.74 

+0.421 

-H>.420 

-H>.420       - 
■J-6.213       - 

-.001 

-.101 

.Od 

.009 

266-257 

140.71 

-f6.219 

+6.208 

-.011       - 

-.090 

.OU 

.008 

257-258 

140.88 

—1.122 

—1.122 

—1.122 

.000       - 

-.090 

.000 

.006 

258-259 

141.01 

—1.196 

—1.198 

—1.197       - 

-.003       - 

-.087 

.008 

.007 

259-260 

141.16 

+1.676 
+1.067 

+1.678 
- -1.063 

- -1.677       +.002       H 

■.089 

.006 

.007 

260-261 

142.06 

- -1.066       - 

-.004       H 

-.065 

.004 

.007 

261-262 

142.66 

-8.963 

-3.964 

—3.963       - 

-.001       J 

-.084 

.001 

.007 

262-263 

143.78 

+1.838 

+1.836 

+1.836       - 

-.008       - 

-.081 

.003 

.007 

263-264 

144.86 

—3.962 

—3.967 

-8.959       +.006       H 

-.086 

.006 

.007 

264-265 

145.66 

-H.234 

-H.230 

-H.232       - 

-.004       -j 

-.082 

.005 

.007 

265-266 

146.06 

—1.909 

—1.913 

— 1.9U       - 

-.004       - 

-.078 

.006 

.006 

266-267 

146.24 

+2.648 

+2.646 

+2.647       - 

-.002       - 

-.076 

.006 

.006 

267-268 

146.92 

-8.7a 

—8.776 

-3.778       H 

I-.006       - 

-.082 

.007 

.007 

268-269 

147.80 

+8,760 

-HJ.761 
•fO.268 

-h8.'7W       - 

-.OU       H 

-.098 

.012 

.008 

269-270 

148.29 

-H>.264 

-H>.266       - 

-.004       - 

-.097 

.006 

.008 

270-271 

148.88 

—4.432 

—4.427 

-4.429       -i 

h.006       H 

-.102 

.006 

.008 

271-272 

149.76 

-H.627 

+4.631 

-H.629 

-.004       - 

-.106 

.004 

.009 

272-273 

160.44 

—6.341 

-6.343 

-6.342       - 

-.002       - 

-.104 

.002 

.009 

273-274 

160.84 

+6.462 

-f«.463 

-K.452       - 

h.OOl       - 

■.106 

.001 

.009 

274-275 

152.39 

—1.011 

—1.002 

—1.006       H 

-.009       - 

■.114 

.007 

.009 

275-276 

152.74 

-0.310 

-0.808 

—0.309       - 

-.002       - 

-.112 

.008 

.009 

276-277 

162.96 

—4.660 

-4.668 

-4.559       H 

h.002       - 

-.114 

.004 

.009 

277-278 

153.61 

-1^.846 
-i-1.279 

-H>.841 

+5.843       - 

-.005       ■ 

-.109 

.006 

.009 

276-279 

164.60 

+1.280 

+1.279       H 

kOOl       - 

-.110 

.001 

.009 

279-280 

155.79 

-0.281 

—0.278 

—0.279 

-.003 

-.113 

.008 

.009 

280-281 

156.94 

-H.483 

+0.496 

■H).489       ■ 

-.013       - 

-.126 

.012 

.010 

281-282 

157.42 

—0.376 

—9.871 

—9.378       - 

-.005 

-.131 

.007 

.010 

282-283 

157.86 

-^.683 

-6.631 

—6.582       - 

■.002       - 

-.138 

.008 

.011 

283-284 

159.94 

+12.626 

+12.628 

+12.627       - 

-.002 

-.136 

.001 

.011 

284-285 

160.38 

+1.547 

+1.566 

+1.661       - 

-.008 

-.143 

.012 

.OU 

285-286 

160.76 

—0.628 

—0.530 

-0.529       " 

-.002       - 

■.141 

.003 

.OU 

286-287 

161.32 

+1.330 

+1.324 

+1.327       - 

-.006       - 

■.186 

.006 

.OU 

2S7-288 

161.82 

—7.081 

—7.090 

—7.086       - 

-.009       - 

-.126 

.018 

.010 

288-289 

162.83 

■f6.514 

-K.B02 

+5.608       - 

-.012       - 

-.114 

.012 

.009 

2S9-290 

165.04 

-0.893 

—0.402 

-0.397       - 

-.009 

-.106 

.006 

.008 

290-291 

166.70 

—1.877 

—1.875 

—1.876       H 

I-.008       - 

-.107 

.002 

.008 

291-292 

166.76 

—1.672 

—1.672 

—1.672 

.000       - 

-.107 

.000 

.008 

292-293 

167.26 

+0.628 

+0.536 

•fO.532       -i 

I-.008       - 

-.115 

.Wl 

.009 

293-294 

167.44 

—10.699 

—10.604 

—10.601       - 

-.006       -i 

-.110 

.011 

.009 

294-296 

167.81 

—7.809 

—7.307 

—7.308       H 

h.002       - 

-.112 

.003 

.009 

296-296 

168.09 

—1.058 

—1.056 

—1.067       - 

-.002       - 

-.114 

.004 

.009 

296  297 

168.16 

—1.930 

—1.929 

—1.929       ■ 

■.001 

-.116 

.004 

.009 

297-298 

168.17 

—1.263 

—1.262 

—1.252       - 

-.001       - 

-.U6 

.007 

.009 

298-299 

168.26 

-4t.869 

-8.866 

—3.367       ■ 

-.004       - 

-.120 

.013 

.009 

299-300 

168.42 

—2.199 

—2.200 

—2.199       - 

-.001 

-.119 

.003 

.009 

300-301 

168.42 

+1.422 
-1-2.283 

+1.422 
-f2.286 

+1.422 

.000       - 

-.119 

.000 

.009 

301-302 

168.61 

+2.284        H 

h.003       - 

-.122 

.007 

.009 

302-303 

168.67 

—1.866 

—1.354 

—1.354       H 

-.001        - 

-.123 

.004 

.009 

303-304 

168.96 

-H>-310 
+0.677 

+O.306 

+0.307       - 

-.005        - 

^.118 

.009 

.009 

304-306 

169.58 

+0.667 

+0.672       - 

-.010       - 

h.l08 

.013 

.008 

306-306 

170.26 

—2.662 

—2.548 

—2.650       -1 

-.004       - 

^.112 

.006 

.009 

306-307 

170.58 

+8.011 

■H.Oll 

-f^.Oll 

.000       - 

h.ll2 

.000 

.009 

307-308 

170,96 

-2.646 

—2.641 

—2.643       H 

U.004       - 

h.ll6 

.007 

.009 

808-309 

171.46 

+8.796 

+3.786 

+3.790       - 

-.009       - 

-.107 

.013 

.008 

809-310 

172.26 

—0.465 

—0.465 

-0.465 

.000       - 

-.107 

.000 

.008 
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Tablb  No.  8— (Oonf tutted). 


«l) 


(•) 


Dlitanoe 
from 
BmicIi      Oreen* 
mark*.      biuh. 


(8)  (4)  (5) 

DllIMrenoe  of  Klevmtloa. 


310-3U 
3U-312 
312-313 
313-314 
314-316 
315-316 
316-317 
317-318 
318-319 
319-320 
320-321 
321-322 
322-323 
323-324 
324-326 
326-326 
326-327 
327-328 
32S-329 
329-330 
330-331 
331-332 
832-333 
333-334 
834-335 
836-336 
836  337 
837-338 
388-339 
839-340 
340-341 
341-342 
342-343 
343-344 
844-345 
346-346 
346-347 
847-348 
848-349 
849-350 
860-361 
361-352 
852-363 
863-354 
864-365 
365-366 
356-367 
867-358 
858-359 
369-360 
360-361 
361-362 
862-363 
363-364 
364-365 
365-366 
366-367 
367-368 
868-369 
869-370 
870-371 
871-372 
372-373 
373-374 
874-375 
875-376 
376-377 
877-378 
378-379 
379-380 
880-381 
381-382 
882-383 
883-384 
884-386 


173.06 
173.17 
173.86 
174.19 
174.94 
175.06 
175.98 
176.68 
177.10 
179.21 
179.23 
181.79 
182.66 
183.40 
184.33 
184.36 
185.26 
186.60 
186.87 
186.96 
187.14 
188.07 
188.40 
188.94 
189.26 
189.46 
190.70 
191.12 
191.19 
191.26 
191.47 
192.02 
192.44 
192.85 
193.68 
196.06 
196.11 
196.23 
195.45 
196.56 
196.66 
196.67 
196.66 
198.58 
198.70 
198.81 
199.81 
199.89 
200.19 
200.04 
200.79 
202.95 
202.95 
203.21 
204.22 
204.96 
EC'S.  31 
^06.39 
206.65 
207.18 
208.10 
208.66 
208.97 
209.27 
209.79 
211.48 
212.67 
212.84 
213.63 
214.29 
215.10 
215.68 
216.83 
216.23 
216.70 


UU9  . 

west. 

-^.683 

+12.777 
+6.344 
-O.038 
—8.986 
+8.728 
—4.996 
—6.407 

+12.311 
+0.007 
—3.988 
-f3.936 

—10.352 
+7.483 
+0.963 
—3.078 
+0.260 
+2.242 
+0.276 
—1.163 
+0.006 
—2.524 
—3.920 
+2.245 
—2.778 
+1.955 
—0.246 
—0.862 
+0.910 
—3.579 
+2.797 
+0.984 
—0.123 
-13.193 
+4.701 
-^.786 
+6.954 
—1.186 
—8.261 
+3.301 
—0.920 
—3.341 
—7.481 
+0.564 
+1.029 
—1.013 
+1.068 
—0.269 
—0.261 
+0.287 
—0.169 
—0.141 
—0.260 
—4.836 
+2.003 
+2.280 
—6.580 
—0.438 
+8.044 
—0.173 
+1.109 
+0.908 
+7.356 
-1.690 
—6.112 
+9.376 
+0.346 
+2.060 
+0.316 
+0.653 
—8.257 
+7.083 
+6.448 
+2.401 
+0.849 


Line 
ease 

—•.636 
+12.774 
+6.342 
—0.026 
—8.986 
+8.725 
—6.004 
—6.421 
+12.814 
-fO.OlO 
—3.969 
+3.922 
—10.362 
+7.491 
+0.966 
—3.080 
+0.262 
+2.244 
+0.270 
—1.153 
+0.011 
—2.613 
—3.923 
+2.247 
—2.786 
+1.956 
—0.267 
—0.860 
+0.909 
—3.678 
+2.796 
+0.986 
—0.113 

-n8.189 

+4.687 
—6.767 
+5.964 
— 1.M9 
—8.262 
+3.808 
—0.921 
—3.340 
—7.483 
+0.543 
+1.028 
—1.014 
+1.055 
—0.260 
—0.250 
+0.296 
—0.165 
—0.129 
—0.260 
—4.834 
+2.012 
+2.281 
—6.576 
—0.450 
+8.040 
—9.170 
+1.106 
+0.910 
+7.373 
—1.694 
—6.098 
+9.382 
-H).374 
+2.062 
+0.309 
+0.651 
—8.234 
+7.076 
+5.440 
+2.417 
+0.874 


(«) 


Farttal 


O) 


Ine 


Mean. 

—9.634 

+12.775 

+6.343 

—0.032 
—8.986 
+6.726 
—6.000 
+6.414 

+12.312 
+0.008 
—3.988 
+3.929 

—10.357 
+7.487 
+0.964 
-n3.079 
—0.256 
+2.243 
+0.273 
—1.153 
+0.008 
—2.518 
—3.921 
—2.246 
—2.782 
+1.955 
—0.251 
-0.861 
+0.909 
—3.678 
+2.796 
-fO.985 
—0.118 
-3.191 
+4.694 
—6.776 
+6.954 
—1.187 
-^.261 
+3.302 
—0.920 
—3.340 
—7.482 
+0.554 
+1.028 
—1.013 
+1.056 
—0.259 
—0.250 
-H).291 
—0.167 
—0.135 
—0.260 
—4.834 
+2.007 
+2.280 
-^.578 
—0.444 
+6.042 
—9.171 
+1.107 
+0.909 
--7.364 
—1.692 
—6.105 
-f9.379 
+0.360 
+2.066 
+0.312 
+0.652 
—8.245 
+7.079 
+5.444 
+2.409 
+0.861 


-e. 

—.003 
—.006 
—.002 
+.012 

.000 
—.003 
—.008 
—.014 
+.003 
+.003 
—.001 
—.014 
—.010 
+.008 
+.002 
—.002 
+  .012 
+  .002 
—.006 

.000 
+.006 
+.0U 
—.003 
+.002 
—.008 
+.001 
—.012 
+.002 
—.001 
+.001 
—.002 
+.002 
+.010 
+.004 
—.014 
+.019 

.000 
—.003 
—.001 
+.002 
—.001 
+.001 
—.002 
—.021 
—.001 
—.001 
—.008 
—.001 
+.001 
--.009 
+.004 
--.012 

.000 
+.001 
•+.009 
+.001 
--.004 
—.012 
—.004 
+.003 
—.008 
+.002 
+.017 
—.004 
+.014 
+.006 
+.028 
—.008 
—.007 
—.002 
+.023 
—.007 
—.008 
+.016 
+.025 


+.104 
-  -.101 
--.099 
--.111 
--.111 
--.108 
--.100 
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Table  No.  i— (Continued). 


(I) 


(«) 


Distance 
from 
Bimoh      Orevn- 
marka.      btuh. 


(3)  (4)  (5) 

Difference  of  EleTatlon. 


Line 
west. 


3S6-386 
386-387 
387-388 
388-389 
389-390 
390-391 
391-392 
392-393 
393-394 
394-395 
39&-396 
396-397 
397-398 
398-399 
399-400 
400-401 
401-402 
402-403 
403-404 
404-405 
406-406 
406-407 
407-408 
408-409 
409-410 
410-411 
411-4a2 
412-413 
413-414 
414-415 
415-416 
416-417 
417-418 
418-419 
419-420 
420-421 
421-422 
422-423 
423-4M 
424-425 
425-426 
426-427 
427-428 
428-429 
429-430 
430-431 
431-432 
432-433 
433-434 
434-435 
435-436 
436-437 
437-438 
438-439 
439-440 
440-441 
441-442 
442-443 
443-444 
444.445 
445-446 
446-447 
447-448 
448-449 
449-450 
430- 4.-)! 
451-452 
452-463 
453-454 
454-455 
455-456 
456-457 
467-458 
458-459 
459-460 


217.38 
217.72 
218.06 
218.90 
218.97 
219.06 
219.24 
219.67 
220.47 
220.86 
220.92 
221.90 
222.17 
222.82 
223.60 
224.13 
224.29 
224.45 
224.92 
225.28 
226.21 
226.83 
227.63 
227.96 
228.47 
231.04 
232.88 
233.32 
233.82 
234.60 
234.71 
235.13 
235.49 
236.60 
237.44 
238.61 
240.77 
243.06 
244.10 
244.76 
246.26 
246.34 
246.76 
247.87 
248.22 
248.99 
249.33 
250.92 
261.57 
252.06 
252.36 
252.82 
253.27 
253.71 
264.33 
254.60 
255.09 
255.58 
256.36 
257.07 
257.44 
257.99 
258.37 
258.70 
259.43 
259.71 
260.13 
260.75 
261.62 
262.54 
263.37 
263.90 
264.82 
265.35 
267.32 


-0.745 
—0.142 
—0.071 
+0.806 
—0.334 
—1.635 
+4.719 
+0.379 
+3.099 
+0.899 
+6.939 
+2.416 
—8.135 
+7.872 
—7.024 

+12.369 
+8.300 
+7.899 
+1.329 
—2.040 
+3.695 
—0.686 
+0.002 
+0.372 
—0.104 
+0.523 
—0.632 
+2.260 
-«.737 
+1.U8 
—1.964 
+3.891 
+0.096 
+6.217 
+7,135 
+2.309 
+0.622 
+1.112 
—6.939 
+5.969 
—1.243 
—0.284 
—9.948 
+8.608 
+1.342 
—1.324 
+1.187 
—1.305 
+1.410 
+0.572 
-0.002 
—0.146 

—11.783 
—3.417 

+16.016 
+6.234 
+2.092 
+1.552 
—0.080 
—0.069 
+5.465 
+9.993 

+10.132 
+3.422 
+5.900 
+2.908 
— O.160 
—3.218 
+2.758 
—0.776 
+2.169 
—1.767 
+0.860 
+0.740 
•    —0.257 


Liue 
east. 

—0.740 
—0.123 
—0.067 
+0.814 
—0.340 
—1.627 
+4.716 
- -0.371 
+3.099 
- -0.899 
+5.942 
- -2.414 
—8.133 
+7.876 
—7.036 

+12.365 
+8.309 
+7.896 
+1.324 
—2.036 
-K.742 
—0.683 
-fO.002 
+0.394 
—0.109 
+0.519 
—0.621 
+2.261 
—8.765 
+1.108 
—1.956 
+3.386 
+0.096 
+6.211 
+7.139 
+2.329 
+0.576 
+1.096 
—5.906 
+5.953 
—1.254 
—0.286 
—9.963 
+8.591 
+1.342 
^1.322 
+1.142 
—1.322 
+1.404 
+0.587 
—0.008 
—0.153 

—11.801 
—3.416 

+15.029 
+6.244 
+2.082 
+1.558 
—0.074 
—0.069 
+5.441 
+9.990 

+10.130 
+3.419 
+6.899 
+2.905 
—0.144 
—3.218 
+2.748 
—0.758 
+2.176 
—1.763 
+0.849 
+0.736 
—0.283 


Mean. 

—0.742 
-0.132 
—0.069 
+0.810 
—0.337 
—1.631 
+4.717 
+0.375 
+3.099 
+0.899 
+6.940 
+2.415 
—8.134 
+7.874 
—7.030 

+12.367 
+8.304 
+7.897 
+1.326 
—2.037 
+3.718 
—0.684 
+0.002 
+0.383 
—0.106 
-H.521 
—0.627 
+2.260 
—3.751 
+1.113 
—1.965 
+3.388 
+0.095 
- -6.214 
- -7.137 
- -2.319 
+0.599 
- -1.104 
—6.922 
+5.956 
—1.248 
—0.285 
—9.955 
+8.599 
+1.342 
—1.323 
+1.139 
—1.313 
+1.407 
+0.579 
—0.005 
—0.149 

—11.792 
—3.416 

+16.022 
+6.239 
+2.087 
+1.555 
—0.077 
-O.069 
+5.448 
+9.991 

+10.131 
+3.420 
+5.899 
+2.906 
—0.147 
—3.218 
+2.753 
—0.767 
+2.172 
-1.766 
+0.854 
+0.738 
—0.270 


(«) 

Partial 
excess 
-e. 

+.005 
+.019 
+.004 
+.008 
—.006 
+.008 
—.003 
—.008 

.000 

.000 
+.003 
—.002 
+.002 
+.004 
—.012 
—.004 
+.009 
—.003 
—.005 
+  .005 
+.047 
+  .003 

.000 
+  .022 
—.006 
—.004 
+.012 
+  .001 
—.028 
—.010 
—.002 
—.006 
—.001 
—.006 
+.004 
+.020 
—.046 
—.016 
+.034 
—.006 
—.011 
—.002 
—.015 
—.017 

.000 
+  .002 
+  .005 
—.017 
—.006 
+.016 
—.006 
—.007 
—.018 
+.001 
+.014 
+.010 
—.010 
+  .006 
+.006 

.000 
—.014 
—.003 
—.002 
—.003 
—.001 
—.003 
+.006 

.000 
—0.10 
+.018 
+  .007 
+.004 
—.011 
—.004 
—.026 


(7) 

Total 

excess 

-E. 

+.195 
--.214 
--.218 
+.226 
--.220 
--.228 
+.226 
--.217 
--.217 
--.217 
--.220 
--.218 
--.220 
--.224 
--.212 
--.208 
--.217 
--.214 
+.209 
--.214 
--.261 
--.264 
--.264 
--.286 
+.281 
--.277 
--.289 
--.290 
--.262 
--.252 
--.260 
--.244 
--.243 
+.237 
--.241 
--.261 
--.215 
+.199 
+.233 
--.227 
--.216 

-  -.214 

-  -.199 
--.182 
- -.182 
--.184 
--.189 
- -.172 
+.166 
--.181 

-  -.175 
+.168 
--.150 
--.151 
--.165 
--.175 
--.166 
+.171 
--.177 
--.177 
--.163 
--.160 
+.158 
+.155 
+.154 
--.151 
+.157 
- -.157 
--.147 
--.165 
+  .172 
- -.176 
--.166 
- -.161 

-  -.185 


(8) 


Value  of 
•«o"lne 


Valut  of 
"U"  In  E 


'  cVmllea 
Col.  6. 

.006 
.033 
.007 
.009 
.023 
.028 
.007 
.012 
.000 
.000 

.ou 

.002 
.004 
.005 
.014 
.006 
.022 
.008 
.007 
.008 
.049 
.004 
.000 
.034 
.007 
.002 
.008 
.002 
.040 
.012 
.004 
.009 
.002 
.006 
.004 
.018 
.031 
.010 
.033 
.007 
.016 
.002 
.023 
.016 
.000 
.002 
.009 
.013 
.007 
.021 
.011 
.010 
.026 
.001 
.018 
.020 
.014 
.009 
.007 
.000 
.023 
.004 
.003 
.005 
.001 
.006 
.009 
.000 
.011 
.019 
.008 
.006 
.011 
.005 
.019 


Col.  7. 

.012 

.015 

.015 

.015 

.015 

.015 

.015 

.015 

.015 

.015 

.015 

.015 

.015 

.015 

.014 

.014 

.014 

.014 

.014 

.014 

.017 

.017 

.017 

.019 

.019 

.018 

.019 

.019 

.017 

.016 

.016' 

.016 

.016 

.015 

.016 

.017 

.014 

.013 

.015 

.014 

.014 

.014 

.013 

.012 

.012 

.012 

.012 

.011 

.010 

.011 

.011 

.011 

.009 

.009 

.010 

.011 

.010 

.011 

.011 

.011 

.010 

.010 

.010 

.010 

.010 

.009 

•  .010 
.010 
.009 
.010 
.011 
.011 
.010 
.010 

•    .008 


650 


Report  of  Statb  Enqinsubueu 


Table  Na  6— (ConMrnted). 


(1)  («) 

Distance 
from 
Bench     Green- 
marke.       bueh. 


(8)  (4)  (6) 

Difference  of  Eleratlon. 


460-461 

461-462 

462-463 

463-464 

464-466 

465-466 

466-467 

467-468 

468-469 

469-470 

470-471 

471-472 

472-473 

473-474 

474-476 

476-476 

476-477 

477-478 

478-479 

479-480 

480-481 

481-482 

482-483 

483-484 

484-486 

486-486 

486-487 

487-468 

488-489 

489-490 

490-491 

491-492 

492-493 

493-494 

494-495 

496-496 

496-497 

497-498 

498-499 

499-600 

600-501 

601-502 

602-503 

603-504 

601-605 

606-506 

606-507 

607-508 

608-509 

609-510 

610-511 

611-612 

612-613 

613-614 

S14-616 

616-616 

S16-617 

617-618 

618-519 

619-520 

620-521 

621-522 

622-523 

623-624 

624-625 

625-526 

626-527 

627-528 

626-529 

629-530 

630-531 

631-532 

632-533 

633-534 

684-536 


268.Z1 

26ti.90 

270.28 

271.36 

272.26 

273.01 

273.01 

274.33 

276.40 

276.78 

276.80 

277.26 

277.86 

278.17 

280.27 

280.74 

280.76 

281.94 

283.32 

284.61 

284.97 

286.48 

288.16 

289.42 

290.16 

291.68 

293.23 

294.49 

296.74 

296.87 

297.92 

297.92 

298.21 

299.17 

300.89 

300.97 

802.69 

803.86 

304.12 

304.77 

306  00 

306.14 

306.62 

305.85 

306.36 

307.12 

307.79 

808.64 

309.68 

810.26 

811.08 

8U.94 

813.49 

814.06 

816.46 

816.82 

316.72 

817.27 

317.62 

318.69 

819.66 

320.47 

321.17 

821.46 

321.88 

822.12 

322.23 

823.68 

824.96 

326.28 

827.41 

328.94 

331.06 

831.74 

883.46 


Line 
week 

—1.882 

-l-0*540 

+1.406 

—1.231 

-H).160 

-H>'248 

+1.047 

—1.351 

+0.923 

—0.410 

+1.630 

—6.164 

4-3.630 

+1.615 

—2.833 

+1.806 

—1.641 

+3.867 

-4.136 

-H.829 

—0.861 

+0.669 

-0.228 

—0.681 

+1.379 

-H).2S1 

—1.602 

—1.922 

+2.948 

—1.796 

+1.026 

+0.007 

+1.146 

—1.173 

^5.051 

+6.003 

—3.087 

+1.664 

+1.313 

—0.601 

—2.133 

+1.676 

+1.791 

—2.863 

—2.769 

+4.701 

+1.583 

—0.067 

-6.216 

-H-064 

—6.829 

+7.811 

+0.166 

—0.459 

—6.870 

—0.996 

+6.669 

—7.461 

—1.756 

+13.803 
—0.166 
+0.666 
-8.256 
+2.691 
- -0.895 
+2.407 

+61.727 
+4.436 
+2.482 
—2.669 
+6.637 
—6.061 
+0.710 
+0.487 
+0.951 


Line 


(6) 
ParUal 


to 


C8) 


Mm'* 


Ine 


-eVmlUa. 
Ool.«. 


t?: 


tt 


—1.869 
k667 

-1.361 
—1.220 
+0.186 
+0.248 
+1.048 
—1.376 
-i-0.927 
—0.413 
+1.551 
—6.161 
+3.647 
+1.616 
—2.843 
+1.822 
—1.644 
+3.861 
—4.166 
-H-852 
—0.846 
+0.668 
-0.222 
—0.674 
+1.355 
-i-0.277 
—1.481 
—1.898 
+2.946 
—1.781 
L988 

-0.007 
+1.168 
—1.173 
—6.082 
+6.006 
—2.986 
+1.640 
-1-1.294 
—0.601 
—2.139 
+1.676 
+1.788 
—2.867 
—2.764 
+4.706 
+1.588 
—0.046 
-0.217 
+4.066 
—6.817 
+7.804 
-f0.166 
—0.469 
—6.878 
—1.007 
+6.689 
—7.469 
—1.766 
+13.826 
-0.166 
-fO.664 
—8.236 

-2.691 
L890 
+2.389 
+61.728 
-H-416 
+2.483 
—2.682 
+6.647 
—6.107 
+0.713 
+0.487 
+0.971 


—1.376 
+0.648 
+1.883 
—1.226 
-H).172 
-H>.248 
+1.048 
—1.863 
-hO.926 
-0.4U 
+1.640 
—6.162 
+3.638 
+1.616 
—2.838 
+1.814 
—1.642 
+3.864 
—4.146 
+4.840 
-0.863 
-H)-563 
—0.226 
—0.677 
+1.367 
+0.279 
—1.491 
—1.910 
+2.947 
—1.788 
+1.007 
+0.007 
+1.162 
—1.173 
—6.066 
-f6.004 
-3.011 
+1.652 
+1.308 
-0.601 
—2.136 
+1.676 
+1.789 
—2.866 
—2.766 
-H.703 
+1.685 
—0.061 
—6.216 
-H.060 
-6.623 
+7.807 
-fO.166 
—0.464 
-6.874 
—1.001 
+6.679 
—7.466 
—1.766 
+13.814 
—0.166 
+0.660 
—8.246 
+2.691 
•H).892 
+2.398 
+51.728 
+4.426 
+2.482 
—2.650 
-t-6.542 

t.064 
■0.711 

L487 
.961 


— e. 

Hi 


+.<a3 

+.017 
—.046 
+.0U 
+.026 

.000 
+.001 
—.024 
+.004 
—.003 
+.021 
+.003 
+  .017 
+  .001 
—.010 
+.016 
—.003 
—.006 
—.020 
+.023 
+.016 
— .OU 
+.006 
+.007 
—.024 
—.004 
+.021 
+.024 
—.002 
+.014 
—.038 

.000 
+.012 

.000 
—.081 
+.002 
+.061 
—.024 
—.019 

.000 
—.006 

.000 
—.003 
—.004 
+.006 
+.004 
+.006 
+.011 
—.002 
—.008 
+.012 
—.007 

.000 
—.010 
—.008 
—.011 
+.020 
—.008 

.000 
+.022 

.000 
-.012 
+.019 

.000 
—.006 
—.018 
+.001 
—.020 
+.001 
+.087 
+.010 
—.046 
+.003 

.000 
+.020 


.014 

.080 

.088 

.011 

.026 

.000 

.000 

.021 

.004 

.006 

.020 

.004 

.022 

.002 

.007 

.023 

.030 

.005 

.014 

.021 

.028 

.000 

.006 

.006 

.028 

.008 

.017 

.021 

.002 

.018 

.030 

.000 

.021 

.000 

.028 

.008 

.038 

.020 


.000 

.012 

.000 

.004 

.008 

.007 

.006 

.006 

.013 

.008 

.OlO 

.018 

.007 

.000 

.018 

.007 

.018 

.021 

.011 

.000 

.080 

.000 

.OlA 

.028 
.000 
.008 
.086 
.010 
.017 
.001 
.088 
.008 
.087 
.008 
.000 
.018 


Ct) 

••C'MtoE 

-OVmilii. 

Oal.7. 

.009 

.010 

.007 

.008 

.009 

.009 

•009 

•006 

•008 

.008 

•009 

.010 

.010 

•OU 

.010 

.Oil 

.011 

.010 

.009 

.010 

.OU 

.OU 

.OU 

.011 

.010 

.010 

.011 

.012 

.012 

.013 

.011 

.011 

•Oil 

.011 

.010 

.010 

•013 

.011 

.010 

.010 

.010 

•010 

.009 

•009 

.010 

.010 

.010 

.oil 

•Oil 
.010 
•Oil 
.010 
.010 
.010 
.009 
.009 
.010 
.009 
.009 
.010 
.010 
•010 
.011 
.OU 
.011 
.010 
.010 
.006 
.003 
.010 

•«a 
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Table  No.  8— (Ooiiol«ul«<t)« 


(I) 

<« 

(8) 

(4) 

(5) 

(•> 

0) 

(8) 

W 

Dlsuuioe 

Difleranee  of  BleT»tlon. 

^ 

Value  of 

Yalaeof 

from 
Qreen- 

Parttal       Toua 
ezoeM       ezceM 

•<o"  Ine 

••O"  InE 

Bench 

Lino 

Line 

-oVmileft. 

-CVmllee. 

m^rlLs. 

bosb. 

wwc 

eMt. 

Heui. 

-e. 

-K. 

CoL(». 

OoLT. 

636-^6 

834.46 

-2.136 

—2.130 

—2.132 

+.006       -1 

kl82 

.006 

.010 

636-537 

336.66 

+0.377 

+0.860 

+0.363 

—.027       - 

-.166 

.018 

.008 

637-538 

340.24 

+3.348 

+3.3»1 

+3.369 

+.043       - 

-.198 

.023 

.011 

638-539 

340.66 

—8.874 

—8.863 

-8.868 

+.011       - 

-.209 

.017 

.OU 

639-640 

341.07 

+3.480 

+8.492 

+3.486 

+.012       - 

-.221 

.019 

.012 

640-641 

341.72 

—0.168 

—0.160 

—0.164 

■-.008       - 

-.229 

.010 

.012 

641-642 

343.36 

+0.028 

+0.048 

-H>.088 

--.020       - 

-.248 

.015 

.014 

642-643 

344.39 

—2.341 

—2.336 

—2.338 

--.006       - 

-.254 

.005 

.014 

643-644 

346.23 

+1.069 

+1.068 
+0.860 

+1.068 

—.001       - 

-.263 

.001 

.014 

644-646 

346.26 

-fO-861 

+0.860 

—.001 

-.252 

.001 

.014 

646-546 

348.07 

+1.368 

+1.390 

- -1.879 

+.022       - 

-.274 

.016 

.015 

646-647 

348.62 

—8.023 

—3.025 

—8.024 

—.002       - 

-.272 

.003 

.015 

647-648 

348.92 

+3.399 
- -1.803 

+3.401 

+3.400 

+.002       - 

-.274 

.003 

.015 

648-649 

350-12 

+1.818 

+1.810 

+.016       - 

-.289 

.014 

.015 

649-660 

361.27 

—5.387 

—6.414 

—5.400 

—.027       H 

-.262 

.026 

.014 

660-561 

361.90 

+6.638 

+5.634 

+5.636 

—.004       - 

-.268 

.006 

.013 

561-552 

363.08 

—2.289 

—2.292 

—2.290 

—.003       - 

-.255 

.003 

.014 

662-663 

863.8» 

+10.677 

+10.589 

+10.583 
Table  No. 

+.012       1 
9. 

-.267 

•OU 

•014 

KRIB  CAHAL. 

ComparUon  ef  DtfferenoM^BemMt  of  Levela  of  1901,  Acroey  anA  Levela  cf  U.  8.  Deep  WaUnoa^ 

(1)  (3)  (8)  (4)  (5)  (6) 

Bench  Marka.  BleTatlona  above  Oreenbuah.  Differences. 


1901. 

U.  &  D.  W. 

1901. 

U.  8.  D.  W. 

0 

a 
0.00 

0.000 

0.000 

12 

7.06 

7.310 

7.360 

26 

10.76 

146.901 

146.000 

33 

12.09 

146.740 

146.910 

86 

14.05 

180.674 

180.820 

67 

27.41 

266.640 

266.640 

66 

80.70 

226.366 

226.340 

67 

81.53 

218.978 

218.940 

71 

83.41 

221.061 

221.000 

74A 

84..77 

228.638 

228.640 

76A 

86.00 

286.724 

236.640 

89 

44.86 

249.667 

249.630 

96 

60.45 

265.931 

265.860 

97 

52.19 

268.468 

268.460 

101 

58.27 

284.969 

284.950 

106 

64.97 

288.786 

288.790 

112 

66.88 

284.466 

284.490 

115 

68.28 

285.936 

286.970 

118 

60.72 

286.364 

285.400 

121 

62.28 

285.728 

285.820 

124 

63.68 

283.237 

283.320 

126 

64.78 

283.213 

283.310 

127 

66.56 

284.874 

284.950 

131 

67.96 

289.502 

289.610 

136 

70.50 

292.413 

292.630 

140 

72.86 

293.333 

293.450 

142A 

74.00 

299.949 

300.060 

148 

77.46 

298.930 

299.100 

151 

78.66 

305.297 

305.520 

154 

80.82 

307.762 

308.010 

158 

81.84 

314.069 

314.280 

160 

82.56 

814.664 

314.870 

164 

84.19 

320.826 

321.000 

168 

86.84 

822.736 

322.920 

169 

88.61 

829.388 

329.570 

178 

89.68 

863.407 

363.580 

176 

90.78 

863.703 

363.890 

177 

91.75 

364.170 

364.340 

179 

92.28 

866.985 

367.170 

182 

94.29 

870.620 

370.860 

187 

96.39 

374.481 

374.680 

203 

101.66 

404.621 

404.^0 

232 

117.28 

419.975 

420.270 

Phoenix 

173.84 

344.329 

844.260 

1901. 


+7.810 

+138.591 

+0.839 

+33.934 

+75.866 

-80.175 

—7.387 

+2.073 

+7.682 

+8.091 

+12.943 

+16.264 

+2.527 

+16.511 

+3.816 

—4.320 

+1.470 

—0.571 

+0.364 

—2.491 

-0.024 

+1.661 

+4.628 

-i-2.9U 

+0.920 

-f6.616 

—1.019 

+6.867 

+2.466 

-H.307 

+0.595 

+6.161 

+1.9U 

•1-6.652 

+34.019 

>.296 

-0.467 

-2.815 

1.636 

+3.861 

+30.140 

+15.364 

—76.646 


U.  a  D.  W. 


+7.860 
+138.640 
+0.W0 
+33.910 
+75.720 
-80.200 
—7.400 
+2.060 
+7.540 
+8.100 
+12.990 
4-16.230 
+2.600 
+16.490 
+3.840 
—4.300 
+1.480 
—0.570 
+0.420 
—2.500 
—0.010 
+1.640 
+4.660 
+2.920 
-f0.920 
4-6.610 
-0.960 
+6.420 
+2.490 
+6.270 
+0.590 
-■«.130 
- -1.920 
+6.650 
+34.010 
+0.310 
--0.450 
4-2.830 
+3.690 
+3.820 

i  30. 170 
15.420 
—76.010 


a  Report  of  the  Board  of  Engineers  on  Deep  Waterwftjs,  1900,  pagea  1017-lOSS. 


II,  SsroaiF  mil  teiwEt  tf  U.S.  Ldkt  Smivii. 


a  ApDendlx  No-  8,  H' 


lU.SM 

+m:Mi 

IE 

aeisK 

aw.OTO 

+6J.488 

IS 

239.833 

23E.su 

4-93.H4 

£48.(83 

4-U.134 

m.m. 

a«.819 

K:g 

2S 

2gS.2SS 

»B.^ 

» 

+1.003 

SO 

IS«;«75 

utisw 

-5.81S 

SI 

m.iu 

233.4M 

+S.7S« 

n 

+<U.B34 

UK 

»)S*.278 

soe'.isi 

^.cn» 

u 

aiS.602 

J18.1M 

3SA 

314.««> 

H 

IS 

8M.S19 

BM.'m 

ISA 

3il.»8» 

3ai.a» 

+0.070 

n 

32».U( 

+7.SM 

3BA 

!«.!67 

+34,798 

SSA 

3TO.181 

m.m 

+16.018 

8> 

ST9.SW 

+0.006 

jmImi 

404.S8B 

+S.4SS 

»por(otO 

tlw  orlcln 

»ic.Miao.B. 

Ubla  nan  gl 

f*tt*  .MA-Ml,  utJIUUd 


.OCT       240.683 


8.  D  W. 

1»1. 

D.  S.  L.  8. 

U.8.D.  W 

148.000 

4-145.901 

4-]«a.7«< 

tffiS! 

tis-s 

404. EGO 

+76.313 

t^S 

iS:SS 

^tumn  l-mi»  fro. 

^^  W^Mrwa^i.  1  Jm"p! 
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Table  No.  12. 

CRAMPLAm  CAVAU 

Oomparimm  of  DiJT^renoea    ReauUa  of  Levela  of  1901,  Survtff  atid  LeveU  of  U,  S.  D.  W, 

A  column  frlves  list  number  of  bench  marks  In  this  report. 
B  column  gives  mllee  from  Oreenbush  B.  M. 


Bench  Marks. 

A 

U.  8.  D.  W. 

ElevaUons  abore  Greenbnsh. 

Differences. 

1901. 

1901. 

U.  S.  D.  W. 

1901. 

U.8.D.W. 

Erie  Canal  B.M 

9 
■    ■ 

12 

7.06b 

7.310 

7.360b 

Champlain 

Canal  B.  M.: 

6 

12.60a 

21.779 

21.840a 

4-14.469 
+16.684 

+14.480 

18 

15.90 

38.313 

38.380 

+16.640 

2a 

20.00 

74.490 

74.600 

+36.177 

+36.220 

21 

20.10 

74.663 

74.790 

+0.173 

+0.190 

25 

22.10 

72.167 

72.260 

—2.496 

—2.530 

80 

28.60 

75.187 

75.260 

+8.020 

+3.000 

85 

27.10 

89.357 

89.470 

+14.170 

+14.210 

38 

28.10 

91.168 

91.300 

+1.801 

1-1.830 

50 

34.10 

91.864 

92.050 

- -0.706 

+0.760 

55 

37.20 

91.970 

92.160 

+0.106 

-  -0.110 

57 

38.30 

90.412 

90.610 

—1.568 

—1.560 

60 

39.00        f 

96.208 

96.340 

+4.791 

+4.730 

67 

41.80 

109.295 

109.480 

+14.092 
+18.696 

+14.140 

76 

46.00 

127.991 
128.111 

128.140 

+18.660 

82 

47.10 

128.200 

+0.120 

+0.060 

89 

49.80 

:  130.693 

130.800 

+2.688 

+2.600 

95 

63.20 

131.753 

131.950 

+1.060 

+1.160 

101 

67.70 

127.643 

127.810 

—4.110 

-4.140 

112    • 

62.00 

126.440 

125.630 

—2.208 

—2.180 

115 

65.10 

117.135 

117.360 

—8.305 

—8.280 

120 

68.10 

*  119.747 

119.980 

+2.613 

+2.680 

130 

73.20 

89.646 

89.820 

-30.103 

-^.110 

a  Report  of  Board  of  Engineers  on  Deep  Waterways.  1900,  pages  lOtt-loaii 
b  Report  of  Board  of  Engineers  on  Deep  Waterways,  1900^  peg*  lOliL 


LIST 

OF 

BENCH    MARKS 

NEW  YORK  STATE  ( 

EASTERN    DIVISlOr 

ERIE   CANAL, 

FROM  ALBANY  TO  THE  HERKIMER-ONEIC 


FROM  LEVELS  OF  igoo  AND 


List  of  Bsnoh  Mabks  New  York  Statb  Canals. 
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Tabub  Ko.  18. 

Litt  of  Smeh  Markt,  Brie  OonoZ,  Battem  Division,  from  Albtuw  to  the  JSutt  Line  of  Ofmida 
County.  N.  T.  Oreenbueh  to  Herkimer  Leoete  </  1001,  Herkimer  to  Baet  Line  qr  Oneida 
Vvunty,  Diffrreneee,  Correeted  /or  Rod  Error^from  Leoete  of  1900. 


B   M. 


1 
2 


3 

4 


5 
5a 
6 
7 
8 
» 
10 

11 
18 

13 
14 
IS 
16 
17 
18 
18 


DESCRIPTION. 


Grist  Mill,  »  cross  oat  on  the  fwitiosl  /am) 
N.  W.  side  ot  the  N.  S.  corner  of  stone 
fonndAtion  of  steam  griet  mill  at  Green> 

Cross -f  cat  In  iron  bolt  N.  B.  comer  N.  eop> 
in%  stone  W.  abutment  Island  bridge  foot 
of  State  stieel  Albany .... 

Goyeroment  bnilding  root  of  State  street 
Albany,  N.  Y.  lower  basement  window  slli 
B.  end  State  street  side.    Marked  0 

State  ball.  Albany 

On  shelf  at  lower  end  of  pier  between  locks 
at  lock  No.  1  marked  A  with  chisel.  (Canal 
B.  M.No.  1,) 

Look  No.  1  top  of  stone  at  center  of  oroea  in 
top  of  masonry  at  8.  W.  comer  of  east  wall 
of  west  look 

On  coping  of  look  No.  2  between  ends  of 
anchor  of  S.  W.  gate  of  1^.  lock  marked  0. 
(Canal  B.  M.  No.  7.) 

On  the  N.  end  towpath  parapet  of  cnlvert, 
marked  ®  with  chisel  fi.  of  bridge  No.  0. 
(\^anai  o.  J&.  ao*  b.) •••■....•..•.  ••••.*•■• 

Sqnare  Q  cot  in  first  step,  towpath  abutment, 
8.  wing,  B.  end  of  D.  ft  H.  R.  K.  bridge. 
New  B.  M 

On  ooping  of  retaloing  wall  at  8  end  of  tow- 
path  parapet  of  Culvert  marked  0  with 
chisel.    (Csnal  B.  M.  No.  12.) 

Bridge  No.  12,  N.  B.  comer  N.  wing  of  tow 
pnth  abutment  on  ooping  marked  0  with 
chisel.    (Canal  B.  M.No.  14.) 

On  coping  of  lock  at  "lower  side  cut"  at 
anchor  of  N.  W.  gate  marked  with  chisel. 
(Canal  B  M.  No.  16.) 

On  towpath  abutment  of  old  arsenal  bridge 
at  N.  angle  of  main  wall,  top  of  lower 
course,  marked  0  and  aboTO  a.  M.  with 
chisel.    (Canal  B.  M.  No.  10  ).... 

Sqnare  O  cat  near  N.  B.  comer  of  foundation 
stone  8.  main  tower  towpath  end  lift  bridge 
Congress  street,  Watenrliet 

U.  S.  D.  W.  B.  M.,  on  second  stone  second 
course  of  masonry,  N.  B.  comer  W.  abut- 
ment Congress  street  bridge  over  Hudson 
RiTcr 

On  coping  of  N.  wall  of  N.  look  of  "upper 
side  out**  N.  W.  comer  of  W.  stone  marked 
0  with  chisel.    Csnal  B.  M.  No.  18.) 

On  coping  of  lock  No.  8  between  ends  of 
anchor  tt.  W.  gate  of  W.  lock,  marked  0 
witb  chlseL    ((Tanal  B.  M.  No.  21.) 

On  coping  of  look  No.  4  between  ends  of 
anchor  S.  W,  gate  of  Vf.  lock,  marked  0 
with  chisel.    (Canal  B.  M.  No.  28.) 

On  ooping  of  lock  No..  6  between  ends  of 
anchor  B.  W.  gate  of  W.  lock,  marked  0 
with  chisel.    (Canal  B.  M.  No.  28.) 


On  ooping  of  lock  No.  0  between  ends  of 
anchor  a.  W.  gate  of  W.  look,  marked  0 
with  chlseL    (Canal  B.  M.  No.  27. ) 

On  coping  of  look  No.  7  between  ends  of 
anchor  8.  B.  gate  of  B.  lock,  marked  Q 
with  chisel.    (Canal  B.  M.  No.  28.) 

On  coping  of  look  No.  8  between  ends  of 
anchor  8.  W.  gate  of  W.  look,  marked  0 
with  chisel.    (Canal  B.  M.  No.  81.). 


»••••«■■ 


Miles 
firom 
Green- 
bush. 


0.00 


0.78 


0.76 
1.20 


1.44 


1.44 


2.88 


8.18 


8.75 


5.03 


5.58 


8.18 


8.48 


7.18 


7.80 


7.88 


7.93 


8.25 


8.52 


8.78 


8.88 


8.02 


Bleyatioh  Aboyi 


Mean  tide. 
New  7ork. 
1800. 


Green- 
bush, 
1001. 


0.00 


—1.043 


4.580 


—8.770 
2.829 
12.821 
11.185 
18.183 
11  863 
18.296 
12.812 

15.189 
14.528 

7  810 
12.877 
28.829 
84.985 

45.763 
55.767 
65.418 
75.668 


Mean  tide. 
New  Tork, 
1901. 


14.780 
13.687 
19.299 


10.980 
17.659 
27.tai 
25.865 
80;882 
26.593 
88.026 
27.042 

28.819 
29.258 

22.040 
27.707 
88.559 
49.715 
80.493 
70.497 
80.148 
80.898 


42 
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Tabue  No.  1^—iOontlmmed), 


B,  H. 
ITo. 


20 

SI 


u 

25 


S7 
2fc 


10 
81 


84 

85 


80 
87 


40 
41 


42 


DSSCBfFTION. 


On  wpiBC  «f  look  Vo.  t  baiweon  ends  of 
lebor  B.  S.  cate  «r  B.  look,  narked  0 


■aebor 
wlthchisrt. 


(CMiai  B.  M.  Ko.  88.). 


Sooare  Q  oo^  on  ooping  of  kick  No.  10 
Dotwaan  anda  «t  aaekor  8.  W. 


Milaa 

frOBB 

Gi 


gate  of  W. 
(Gaaal  B.  M.  Ho.  80.) 

On  ooplnc  of  lock  Vo.  11  balwaen  enda  of 
anehor  B.  W.  cato  of  W.  look,  markad  0 
wlthohiaal.    ((Snal  B.  M.  Ko.  87.) 

Od  oo|>iag  of  look  No.  12  balwaen  enda  of 
anahor  &  W.  sate  of  W.  look,  markad  ® 
witbebiael.    cOuud  B.  M.  No.  80.) 

On  oopiag  of  lock  No.  18  between  enda  of 
ancDor  8.  B.  gate  of  B.  lock,  marked  0 
withohlael.    (Canal  B.  M.  No.  41.) 

On  coping  of  look  No.  14  between  enda  of 
anebor  8.  B.  gate  of  B.  look,  marked  0 
with  ehiael.    (Ctenal  B.  M.  No.  48.) 

Arrow  i  eat  on  coping  S.  W.  oomer  of  E. 
wan,  W. lock. lock  Nolo U.&  D.  W. B.  M.. 
U.  S.  L.  8.  B.  M.  No.  Oa 

On  eopiog  of  look  Mo.  10  between  enda  ot 
anchor  8.  B.  gate  vt  B.  lock,  marked  0 
with  ohiael.    (Canal  B.  M.  No.  45.) 

On  ooping  of  lock  No.  10  between  enda  of 
anchor  8.  B.  Mte  of  E.  lock,  maiked  0 
with  chiaeL    (Canal  B.  M.  No.  47.) 

Bolt  head  In  ooping  of  look  No.  17  between 
enda  of  anchor  8.  W.  gate  of  W.  locii, 
marked  +  with  ehiael 

On  ooping  of  lock  No.  10  between  ends  of 
anehor  8.  W.  gate  of  W.  look,  marked  0 
with  ehiael.    (Canal  B.  K.  No.  51.) 

Bqanre  Q  out  on  ooping  B.  end  8.  aide  wall 
of  waate-weir  No.  5,  joat  N.  of  bridge  No 

80.  (Canal  B.  M.  deatroreA.) 

Point  cat  in  aqaara  Qon  ST.  B.  oomer  lower 

atep  N.  end  of  berme  abndhent  bridge  No. 

81,  new  B.  H 

U.  8.  D.  W.  B.  Mm  arrow  t  cat  on  the  8.  W. 

comer  of  tiie  top  atone  on  the  8.  end  of 
breakwater  above  the  Cohoea  Water  Com- 
pany*a  gatehonae  and  near  the  weatem  end 
of  thla  Company'a  dam 

Deatrojed 

On  top  of  coping  of  8.  wiag  at  end  ot  tow 

8ath  abatmcDt*  bridge  No.  88  marked  0 
I.  M.  with  ohiaet    (Canal  B.  M.  No.  57  ) . . 

On  top  ot  ooping  8.  W.  oomer  H.  E-  wing 
of  aqaednot  at  Creaoent,  marked  0  with 
chitel.    (Canal  B.  M.  No.  50.) 

On  top  ot  ooping  N.  W.  oomer  8.  B.  wiog  of 
aqaednct  at  Creacent.  marked  0  with 
chisel.    (Canal  B.  K.  Na  00.) 

Bridge  No.  80  at  center  of  towpath  abotment 
on  faoe,  aixth  eoarae  under  coping,  marked 
0  B.  M.  with  ehiael.    (Canal  B.  M.  No.  02. ) 

Bridge  No.  87  at  oenter  oif  towpath  abatmeot 
on  face,  aixth  ooarae  under  ooping,  marked 
0  B.  IC.  with  ehiael 

Destroyed 

Bridge  No.  88,  on  prqjectlon  aizth  coarse 
below  ooping  near  eentre  towpath  abat- 
ment,  markea  0  B.  M.  with  chisel.  (Cannl 
B.  M.  No.  04.) 

Bridge  No.  80,  on  projection,  aixth  ooarae 
below  coping  Dear  w.  angle  face  of  tow* 
path  abotment,  marked  0  B.  M.  with 
ehiael.    ((}anal  B.  M.  No.  6i.) 


XLBTAnOV  ABOTB 


Mean  tide. 

New  York, 

1000. 


0.80 
0.08 

0.00 
0.84 
10.04 
10.20 
10.53 
10.58 
10.72 
11.04 
11.28 
11.00 
11.07 

12.07 


18.84 
18.80 
14.20 
15.47 
15.87 


10.02 


17.02 


(yreen* 
boah, 
1001. 


80.780 
06.740 
105.750 
115.830 
185.730 
185.074 
145.001 
145.801 
155.742 
106.881 
170.108 
170.400 
178.150 

140  740 


Meontida, 

Now  Toik, 

1001. 


178.872 
180  074 
180.581 
177.508 
170  000 


177.858 


178.861 


100.680 
110.470 
190.480 


140.400 

150.404 

100.081 

100.581 

170.473 

100.011 

100.003 

iti.iao 

lOS  880 
161.470 


193.102 
195.404 
195.811 


1B1.988 
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Table  No.  iZ—iContinned). 


B.  M 
No. 


43 
44 
45 
40 


47 

48 
49 

60 
51 

52 

53 
54 

55 

58 
67 

58 
59 
60 

01 
63 


DESCRIPTION. 


Bridge  No.  41,  on  face  towjMtli  abatment 
six  tfoarse  below  ooping  near  B.  angla, 
marked  0  B.  M.    (CaDalB.  li.  No.  68.) 

Bridiie  No.  42,  on  face  towpath  abutment 
fifth  coorse  bdow  coping  near  W.  angle, 
marked  0  B.  M.    (Canal  B,  M.  No.  69.) . . . 

Bridge  No.  48,  on  faoe  tiowpath  abntment 
aizth  conrae  below  coping  near  centre, 
marked  0  B.  M.    <Canal  B.  M.  No.  70.)... 

Bridge  No.  46,  aeoond  bridge  B.  of  lock  No. 
19,  on  projection  of  towpath  abntment  fifth 
conrse  belt 

B.  M.   (U.  3.  L.  S.  12.)    (Canal  B.  M 


low  coping  near  B.  angle,  marked 
©  B.  M.   (U.  8.  L.  S.  12.)    (dan  — 

^ o.  72. )••..■• 


Bridge  No  47,  first  bridge  B.  of  lock  No.  19, 
on  top  of  flrat  etone  noder  coping  B.  comer 
B  wing  on  towpath  abutment,  marked 
0B.  M.    (Canal  B.  M.  No.  73) 

On  coping  of  lock  No.  19,  near  end  of  anchor 
N.  B.  gate  S.  look  pier  wall,  marked  0  B.  M. 
(Canal  B.  If.  No.  76.) 

Bridge  No.  48,  Vischer's  Perry,  square  O  cut 
on  third  course  of  masonry  E.  wing  tow 
path  abutment,  new  B.  M 

Point  Q  cut  in  square  between  ends  of 
anchor  N.  look,  S.  B.  gate  of  lock  No.  20, 
new  B.  M 

Bridge  No.  49,  at  Fonda's  Baain,  on  top  of 
coping  E.  end  of  wing  berme  abutment, 
marked  0  with  chlael.  (Canal  B.  M.  No. 
81)  

Square  Q  cut  on  the  N.  B.  comer  of  coping 
of  lock  No.  21.  about  10  feet  from  end  of 
anchor  of  S.  B.  gate  S.  lock.  (Old  B.  M. 
deatroTCd.) 

Square  Q  nut  on  coping  of  look  No.  22  be- 
tween ends  of  anchor  N.  B,  gate  of  N. 
lock.  (Old  B.  M.  destroyed.) 

On  N.  B.  comer  of  coping  on  end  cf  towpath 
wing  at  N.  end  of  upper  Mohawk  Aque- 
duct at  Bexford  Flats  marked,  0  B.  M. 
(Canal  B  M.  No.  86.) 

On  top  dowel  in  coping  of  parapet  near  end 

.  of  parapet  at  Bexford  Flata  towpath  wing 
S.  end  of  Upper  Mohawk  Aqueduct,  marked 
0B.M.    ((}iuial  B.  M.  No.  87.) 

Bridge  No.  51,  on  top  of  coping  N.  wing  berme 
abutment,  first  bridge  W.  of  aqueduct. 
mark<*d  0  B.  M.    (Canal  B.  M.  No.  8*).) . . . 

XT.  S.  D.  W.  B.  M..  a  Muare  O  out  in  W. 
comer  of  step  at  ladies^  entrance  to  the  R. 
R.  atation  of  the  Troy  and  Schenectady 
branch  ataqneduct 

U.  S.  L.  S.  B.  M.  No.  15  on  coping  1.5  feet  from 
8.  comer  of  \V.  abntment  of  Rexford 
feeder  bridge,  4  miles  south  of  Schenectady. 

Bridge  No.  52,  on  prelection  of  lower  course 
on  face  towpath  abutment  near  W.  angle 
marked  0  B.  M.  (Canal  B  M.  No.  89. ) . . . 

Bridge  No.  53,  on  face  of  towpath  abutment 
near  centre,  on  projection  of  sixth  course 
under  coping,  marked  0  B.  M.  (Canal  B. 
K.No.90.) 7. 

On  aeoond  step  W.  end  towpath  abutment 
of  D.  ft  H.  R.  R.  bridge  E.  of  Schenectady 
marked  OB  M.    NewB.  M 

Bridge  No.  54,  on  top  of  coping.  W.  wing 
wall,  berme  abutment,  marked  0  B.  M. 
(Canal  B.  M.  No.  92.)  

Bridge  No.  55,  on  top  of  coping  on  end  of  E. 
wing  of  towpath  abutment,  marked  0  B 
M.    (Canal  B.  M.  No.  93.) 


Miles 

Elbyatioh  Aboyb 

fh>m 

Green- 

bush. 

Mean  tide, 

New  York, 

1900. 

(ireen- 
bush, 
1901. 

Mean  tide. 

New  York. 

1901. 

18.00 

178.263 
178.289 
176. 8Ul 

176.952 

179.09? 
184.582 
180.319 
191.478 

198.749 

207.568 
217473 

218  377 

223.054 
221.867 

256.540 
203.389 
217.347 

219.217 
220.935 
219.061 
220.563 

192.092 

18.81 

193.010 

18.69 
19.44 

••••«• •••■■ . 

101.531 
191.682 

19.86 

193.827 

20.09 
30.96 

199.312 
204.070 

23  83 

209.208 

24.18 

213.479 

26.05 

222.298 

26.23 

882.203 

26.31 

233.107 

26.43 

286.784 

26.53 
26.60 

286.507 
271.270 

26.06 

218.119 

28.00 

832.077 

28.23 

833.947 

28.85 

235.665 

29.10 

288.791 

29.58 

2a6.2t8 
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B.  M. 
Ho. 


64 


65 


66 


66a 


66b 


67 


68 


70 


71 


72 


78 


74a 


74 


76 


76a 


76 


77 


78 


DSSCBIPTION. 


Square  D  eat  on  8.  W.  oorner  of  eoping 
W.  end  of  towpath  abutment  on  swing 

LooomotiTe 


bridire     near    Sehenectadj 
Wor^s.    Kew  B.  M. 

U.  S.  O.  W.  B.  M ..  a  aqnare  Q  ent  on  the 
8.  W.  end  of  the  top  of  the  B.  W.  eopiog 
atone  of  cnlrert  Ko-  47  of  the  Troy  and 
Boheoeotady  branch  opposite  the  Schenec 
tady  Looomotlre  Works  and  aboat  400  feet 
B.  of  Bomern  street  oroesinK 

Bridge  No.  56,  square  O  cat  on  first  step 
W.  wing  wall  towpath  abotment  at  Green 
street,  oohenectndy ,  new  B.  M 

Bridge  Vo.  57,  Jefferson  street,  Schenectady, 
on  S.  W.  corner  nt  coping  of  retaining  wall 
£.  of  towpath  abatment,  marked  0  B.  M. 
(Canal  B.  M.  No.  03.) 

Bridge  No.  68.  Liberty  street,  on  coping  of 
retainiDg  wall  W.  end  of  bridge  approach 
towpaih  abutment,  new  B.  M.  marked  Q 
with  chisel 

U.  8.  D.  W.  B.  M.,  a  square  Q  cut  on  the  S. 
E.  comer  of  foundation  stono  of  the  N.  W. 
column  of  the  Church  street  lift  bridge 
over  the  Erie  canal  at  Schenectady 

On  top  of  coping  W.  end  of  parapet  8.  W. 
comer  of  wsste  weir  opposite  westine' 
house  works,  marked  0  B.  M.  (Canal  B. 
M.  No  07.) 

Square  Q  cut  on  N.  E.  comw  of  coplns  on 
culvert  No.  M.  towpath  at  W.  end  of  Gen- 
eral  Electric  works,  new  B.  M 

Bridge  No.  68,  Naronier's  bay,  on  projection 
of  sixth  course  below  coping,  near  center 
of  towpath  abutment,  on  face  marked  0 
B  M.    (Canal  B.  li.  No.  08.) 

U.  8.  D.  W.  B.  M.,  aquare  Q  cut  on  N.  W. 
comer  of  top  of  N.  stone  in  third  course  of 
the  B.  abutment  of  bridge  No.  63  ever  the| 
Erie  canal,  about  1}  miles  W.  of  Kotterdam 
street  bridse  at  Scbeneetsdy 

On  top  of  copying  of  lock  No.  23,  lietween 
ends  of  snchor  N.  E.  gate  of  N.  lock, 
marked  0  B.  M.    (Canal  B.  M.  No.  00.). 

Bridge  No.  64.  on  face  tow  path  abutment 
neur  W.  angieon  projection  of  sixth  course 
below  copying,  marked  0  B.  M.  (Canal 
B.  M.  No.  101.) 

U.  S.  D.  W.  B.  M.,  Square  Q  cut  un  E.  comer 
of  N.  E.  end  of  shelf  at  lower  end  of  lock 
No.  24.    Marked  D  B.  H 

On  coping  of  lock  No.  24,  between  ends  of 
anchor  N.  £.  gate  of  N.  lock,  msrked  0 
B.  M.    (Canal  B.M.  No.  103.) 

Bridge  No.  65,  on  prqjection  of  sixth  coarse 
on  face  nenr  centre  of  tow'path  abutment^ 
marked  0  B.  M.    (Canal  B.  M.  No.  104.).. 

U.  S.  D.  w7  B.  M.,  Square  O  oat  on  the  N. 
comer  of  the  bottom  stone  Mep  of  brick 
house  (Van  Slyck  homestead),  at  bridge 
No.  66.  E.  of  Flat  Stone  Creek  aqueduct. 

Bridge  No.  66,  on  projection  of  sixth  course 
below  coping  on  face  near  E.  angle  tow 

8ath  abutment,  marked  0  B.  M.    (Canal 
i.  M.  No.  105.) 

Flat  s>tone  Creek  aqueduct,  square  O  cut  E. 
end  of  parapet  N.  E.  oorner  towpath  side, 

newB.  M 

Bridge  No.  67.  on  projection  of  sixth  course 
below  coping  near  center  on  face  of  tow- 

Bath  abutment,  marked  0  B.  M.     (Csual 
1.  M.  No.  107  ) 


Milea 

from 

Greeo- 

boah. 


1.77 


80.11 
80.07 

80.10 

80.18 

80.67 

80.77 
31.83 

8S.47 

88.47 
88.16 

88.26 
38.04 
83.84 
84.66 

85.18 

85.16 
86.86 

36.20 


Eleyatiox  Abotb 


Mean  tide. 

New  York, 

1800. 


Green- 
bush, 
lOUl. 


221.163 


226.865 
218.871 

222.486 

221.107 

218.978 

220.297 
200.265 

217.070 

221.061 
225  500 

228.250 
828.638 
284.018 
280.586 

886.724 

285.166 
237.003 

286.559 


Mean  tide, 

New  York, 

190L 


835.883 


941.005 
L701 


287.226 

285.837 

238.708 

235  027 
228.985 

,700 


.781 


240.820 


240.980 


243.863 


948.743 


^1.816 


951.454 


248.885 


9S2.723 
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TABiiS  No.  13— (Oofifintied). 


B.  If, 

No. 


79 
80 

81 
82 
83 
84 

8te 

8S 
88 

87 


89 
90 
01 
92 
'  03 
04 
05 

06 

97 


DESCRIPTION. 


Mites 
from 
Green- 
bash. 


Bridge  Ko.  08,  on  ]irq|eotion  of  MTenth 
oonrse  below  ooping  on  face  near  W.  aosle 
townath  abatmentL  marked  0  B.  M. 
(Canal  B.  M.  No.  108.) 

Bridge  No.  00,  on  projection  of  seventh 
coarse  below  coping  near  center  on  face  of 
towpath  abutment,  marked  0  B.  M.  This 
la  also  U.  6.  L.  8.  B.  M.  No.  19.  (Canal 
B.  M.  No.  109.) 

Bridge  No.  09,  U.  B.  L.  &  B.  M.  No.  10a,  top 
of  preelection  of  third  coarse  8.  E.  wing 
towpath  abatment,  marked  0  B.  li 

On  coping  of  lock  no.  25  between  ends  of 
anchor  N.  E.  gate  of  N.  look,  marked  0 
Ba  u.«    (Canal  B.  n.  ill •).•••••. •••••.«*•.■ 

Bridge  No.  71,  on  comer  of  coping  on  end  of 
W.  wing  towpath  abotment,  marked  0 
B.  li.    (Cansl  B.  M.  No.  112.) 

Bridge  No.  72,  on  prq|ection  of  fonrth  coarse 
beK»w  coping  on  face  of  towpath  abatment 
near  W,  angle,  marked  0  B.  M.  (Canal 
B.  M.  No.118.) 

On  projection  oi  seTenth  coarse  fonrth  stone 
from  S.  E.  angle  of  pier  B,  B.  bridge  orer 
Brie  Canal  and  Mohawk  BiTsr  aboat  three- 
qoarters  of  a  mile  B.  of  PattersoaviUe^ 
marked  0  B.  M.  New  B.  M 


Bridge  No.  78  on  coping  end  of  W.  wing 
berme  abatment,  marked  0  B.  K.    (Caniu 


B.  M.  No.  lU.) 

On  the  coping  of  parapet  Sansai  Kill  aqne. 
dact  at  E.  angle  (Jnnction  of  wing  with 
straight  wall)  marked  0  B.  M.  TCanal 
B.  M.  No.  115.) 

On  flat  sandstone  on  back  anj^e  of  towpath 
at  W.  end  of  second  tangent  E.  of  bridge 
No.  78,  marked  0  B.  M.  (Canal  B.  H. 
No.118.) 

Bridge  No.  70  on  first  stone  nnder  coping  E. 
wins  towpath  abatment,  (marked  0  B. li.) 

U.8.L.  8.B.  M.No.21andn.8.D.  W.  B.  M. 
O  on  E.  corner  of  coping  of  8.  wall  of  N. 
luck.    (Lock  No.  20) 

On  coping  of  look  No.  SO,  between  ends  of 
anchor  N.  E.  gate  N.  lock,  marked  0  B.  M. 
(Canal  B.  M.  No.  128 ) 

Sqaare  D  cat  on  coping  of  lock  No.  S7.  be- 
tween ends  of  anchor  N.  E.  gate  of  N.  lock, 
new  B.  M 


Sqaare  n  cut  on  N.  W.  comer  of  wasteweir 
top  of  E.  wall  one-half  mile  S.  ot  Amster- 
dam river  bridge.    NewB.  M 

Bridge  No.  78,  on  top  of  lower  step  at  W. 
end  towpath  abatment,  marked  0  B.  M 
(Canal  B.  M.  No.  120.) 

On  top  of  coping  on  centre  pier  of  Chnc' 
tannnda  creek  caWert,  towpath  side, 
marked  0  B.  M.    (Omal  B.  M.  No.  ISa). . . 

U.  8.  L.8.  B.  M.  No.  24a  and  U.  8.  D.  W. 
B.  M.  top  of  iron  bolt  in  top  coping  about 
one-halt  way  between  the  two  locks  on  £. 
waU  of  lock  No.  28,  marked  0  B.  M 

Bridge  No.  80,  oo  projection  sixth  course  be- 
low coping  on  face  in  centre  of  towpath 
abutment,  marked  0  B.  M.  (Canal  B.  M. 
Nal84.) 

Bridge  No.  80.  XT.  8.  D.  W.  B.  M.,  oo  same 
bridge  as  B.  M.  No.  00,  sqaare  Q  cut  od 
coping  of  W.  wing  towpath  abutment,  first 
bridge  E.  of  lock  No.  20. 


30.00 

87.01 
87.01 
87.74 
88.24 


80.11 
80.21 

80.87 

41.07 
48.48 

44.12 

44.12 

44.02 

40.37 

40.88 

47.13 

40.54 

01.28 
61.20 


Elitation  Aboyi 


Mean  tide. 

New  York, 

1000. 


Green* 

bush, 

1001. 


285.380 

134.114 
230.083 
241.801 
244.204 

245.143 

243.458 
244.403 

245.885 

140.808 
244.400 

240.lijB7 

240.720 

257.072 

258.018 

205.421 

140.040 

206.031 

208.440 

208.468 


Mean  tide. 

New  York, 

1801. 


860.126 

248.854 
251.663 
256.501 
258.00i 

250.873 

258.183 
250.223 

200.115 

265.503 
250.226 

264.397 

264.450 

272.402 

272.748 

280.151 

204.879 

280.061 

188.170 

203.188 
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Tablb  No.  18— (Oonlfftfietf). 


B.  M. 
No. 


M 

100 

100a 
101 

102 

104 
106 

loe 


107 
100 
110 

111 

112 
113 
114 
115 

116 
117 

118 


DESCRIPTION. 


On  eoplne  of  look  No.  30  between  endt  of 
anchor  N.  £.  gate  of  N.  look,  marked  0 

B.  M.    (Canal  B.  M.  No.  180.) 

Bridge  No.  81,  on  projection  of  Iborth  coarse 
below  ooping  on  fitoe  of  towpath  abntment 
near  E.  angle*  marked  A  B.  M.    (Canal 

B.M.  No.  187.) 

On  coping  of  look  No.  30  between  ends  of 
anchor  N.  B.  gate  of  N.  lock,  marked  0 
B.  M.    Condition  poor.    (Canal  B.  M.  No. 

180.J 

On  N.  wall  S.  lock  No.  30,  first  stone  £.  of 
Junction  of  old  wall  and  extension,  new 

B.  M.,  marked  O  B.  M.,  1001  ..  

At  foot  of  parapet  on  end  of  W.  wing  of 
Schoharie  Creek  sqnednot,  towpath  ude, 
marked  Q  B.  M.    This  is  also  U.  S.  D.  W. 

B.  M.    (Canal  B.  H.  No.  UO.) 

Bridge  No.  88,  U.  S.  L.  S.  B.  M.  No.  25. 
Cross  cat  on  face  of  comer  stone,  fifth 
course  N.  E.  comer  of  towpath  abutment, 

marked0  B.  M 

Bridge  No.  84,  on  top  ot  lower  step  W.  wing 
berme  abutment,  marked  0  B.  m.  (Canal 

B.M.  No.  14X) 

Bridge  No.  86,  on  face  towpath  abutiLent 
near  E.  angle  on  prqjeotion  fifth  coarse 
below  coping,  marked  0  B.  M.  ((3anal  B. 

M.  No.  143.) 

U.  S.  D.  W.  B.  M.  Square  Q  cut  on  the 
W.  end  of  the  W.  wing  wsll  of  N.  abnt- 
ment of  bridge  OTor  Brie  Canal  about  2,000 
feet  west  of  w.  S.  B.  B.  station  at  Auries* 

Tille,  Bridge  No.  85 

Bridge  No.  86,  on  Csce  of  towpath  abutment 
near  W.  angle  on  prqjeotion  sixth  course 
below  coping,  marked  0  B.  M.  (Canal  B. 

M.  No.  144.) 

Bridge  No.  88,  on  face  of  towpath  abutment 
near  B.  angle  on  projection  foarth  course 
below  coping  marked  0  B.  M.  (Canal  B.  M. 

No.  146.).... .7. : 

Bridge  No.  80,  on  face  of  towpath  abutment 
near  W.  angle  on  projecaon  of  fourth 
course  below  ooping   marked  0  B.  li 

(Canal  B.  M.  No.  146.) 

Bridge  No.  00,  on  top  of  lower  step  W.  wing 
berme  abutment,  marked  0  B.  M.    ((3anal 

B.  M.  No.  147.) 

v.  S.  D.  W.  B.  M.,  same  bridge  point  on  fsce 

of  stone  about  three  feet  from  comer  of  the 

first  course  W.  wing  towpath  abutment... 

Bridge  No.  01,  on  top  of  lower  step  B.  berme 

abutment,  marked  0  B.  IC.    (Canal  B.  M. 

No.  148.) 

Bridge  No.  08,  on  second  step  of  B.  wing 
berme  abutment  Main  street,  Fultonville. 

New  B.  M^  marked  0B.M 

Bridsre  No.  04,  U.  8.  O.  W.  B.  M.,  point  cut 
on  top  of  projection  fourth  stone  of  second 
course  on  the  W.  end  of  towpath  abutment, 

msrked  Q  B.  M 

Bridge  No.  05,  on  top  of  ooping  at  end  of  E. 
wing  towpath  abutment,  marked  0  B.  M. 

(Canal  B.IC.  No.  150.) 

Bridge  No.  00*  on  iSsoe  towpath  abntment 
near  £.  angle  on  projection  of  fourth  course 
below  ooinng,  marked  0  B.  M.    (Canal 

B.  M.  No.  151.) 

Bridge  No.  01,  U.  S.  D.  W.  B.  M.  on  projec- 
tion of  stone  W.  wing  second  stone  from 
angle  towpath  abutment,  marked  Q  B.  M.. 


Miles 
from 
Green- 
bush. 


Eletatioh  Aboyb 


Mean  tide. 

New  York, 

1000. 


51.51 

51.88 

53.14 
62.14 

52.37 

52.80 
58.08 

54.04 

54.04 

54.40 

65.30 

55.64 
55.06 
65.06 
56.45 

57.81 

57.48 
08.17 

68.87 
50.70 


Oreen- 
bush, 
1001. 


Mean  tide. 

New  York, 

1001. 


278.256 

276.458 

283.801 
283.886 

284.060 


288.134 


286.548 


288.785 


886.006 


286.002 


287.885 


201.188 


288.681 


803.018 
308.864 

381.278 
803.518 


800.628 


286.897 

801. 6S7 

287.868 

302.508 

284.465 

288.188 

286.502 

301.822 

288.082 

803.762      1 

285.035 

800.666 

287.488 

802.226 

285.825 

880.6E8 

286.364 

880.681 

List  ov  Bench  Masks  New  Yobk  State  Oakalb. 


663 


Tablb  no.  l^(C<mlinitgd|, 


B.  M. 

No. 


119 
120 
121 

laa 

128 

124 
139 

128 

127 

128 
129 
130 

131 

181 

188 

134 

135 
130 

187 


SBSOBIPTION. 


BiidfTQ  No.  97,  on  face  of  top  stone  end  ofW. 
wing  townatb  abutment,  marked  0  B.  M. 
(Canal  B.  M.  No.  152.) 

Od  top  of  coping  at  end  of  B.  wing  of  TokkoB 
Creek  aqnednct,  towpath  aide,  marked  ® 
B.  M.    (Canal  B.  M.  No.  158.) 

Bridge  No  98.  U.  S.  D.  W.  B.  Ifi.  on  face  of 
towpath  abntment  near  B.  angle  on  pndee- 
tJon  of  fourtb  atone  below  ooplng,  marked 
®  B.  M.    (Canal  B.H.  No.  154.) 

Bridge  No.  99,  on  top  of  seeoad  stone  below 
coping  at  end  of  B.  wing  berme  abntmott, 
marked  0  B.  M.    (Canal  B.  M.  No.  155.).. 

On  top  of  coping  N.  E.  corner  N.  B.  wing 
of  Leonard  ftoiTs  Creek  aqaed  act,  towpath 
aide,  marked  0  B.  H.  iCanai  B.  M.  No. 
165.) 

U.  S.  D.  W.  B.  M.,  on  top  of  coping  S.  B.  eor^ 
ner  W.  wing  Leonardaon'a  Creek  aqoednel^ 
towpatb  side,  marked  Q  B.  K 

U.  8.  D.  W.  B.  M.,  square  Q  cat  on  coping 
N.  E  corner  N.  W.  wing  of  N.  waU,  second 
aqaedoct  W.  of  Downlng'a  atation,  W.  d. 
R^  B 

On  face  of  towpath  abutment  of  private  road 
bridge  £.  of  look  No.  81  on  prqjeetion  ol 
second  course  from  bottom  near  center. 
Now  B.  K.  marked0B.M 

Bridge  No.  102,  XT.  S  D.  W.  B.  M.,  projection 
on  face  ot  second  stone  from  E.  end  of  E. 
wing  ot  towpath  abutment,  about  three 
feet  above  ground,  marked  0  B.  H 

On  oopmg  of  look  No.  31,  between  ends  of 
anchor  N.  E.  gate  8.  lock.  New  B.  M., 
marked  0  B.  M 

Bridge  No  101.  U.  S.  L.  S  B.  M.  No.  29,  top 
of  iron  bolt  in  coping  W.  wing  towpath 
abutment  Ferry  street  bridge,  Spraker's. . 

Bridge  No.  105.  on  face  towpath  abutment 
near  W.  angle  on  projection,  fltth  course 
below  coping,  marked  0  B.  M.  <(3anal 
B.  &1.  No.  16'i.) 

Bridge  No.  106,  U.  S.  D.  W.  B.  M..  on  pro. 
Jeoiion  of  bottom  oonrse  first  atone  fh>m  B. 
end  of  E.  wingt  towpath  side,  marked  0 
B.  M 

Bridge  No.  108,  on  fiuse  of  towpath  abutment 
near  centre  on  prqjectlon,  sixth  oonrse 
below  coping,  marked  0  B.  M.     (Canal 

Bridge  No.  107,  N.  Y.  8.  and  XT.  S.  L.  8.  B.  M. 
N.  30,  on  face  of  towpath  abutment  near 
W.  angle  on  prqjeotion,  seventh  conr«e  b^ 
low  coping  marked  0.  (Canal  B.  M.  No. 
164.) 

Bridge  No.  108,  on  face  of  towpath  abut- 
ment near  oentre,  on  prqjection  ot  fourth 
course  below  ooping,  marked  0  B.  M. 
(Canal  B.  M.  No.  l65  ) , 

On  ooping  of  parapet  at  N.  B.  wing  of  Cann* 
Joharie  Creek  aqueduct,  towpath  side, 
marked  0  B.  U.    (Canid  B.  M.  No.  186.).. 

U.  S  D.  W.  B.  M.  and  U.  8.  L.  8.  B.  M.  No. 
81,  cross  0  out  in  first  stone  of  second 
course  E.  comer  of  wall  under  old  bam  on 
towpath  near  foot  bridge  W.  of  Cani^ 
harie 

Bridge  No.  Ill,  on  ooping  at  end  of  W.  wing 
towpath  abutments  ma»ed  0  B.  H.  (Canal 
B.  M.  No.  167.) .7. 


Hilea 

from 

Oreen- 

bnsh. 


68.79 
60.44 

61.84 
88.80 

6S.n 
68.n 

68.88 

64.78 

65.08 
66.00 
66.28 

66.88 

67.04 

•7.04 

§7.78 

88.69 

88.17 


XUTAXIOV  ABOTl 


Meantida, 
New  Terk, 
18801 


•••••« 


••••• 


•••••< 


—' 


tm—t 


bosh, 


888.888 

1.017 


888.180 


»8.tlS 


888.871 


888.78T 


.878 


884.088 


888.418 


Meantida, 
New  Yorl^ 
1801. 


801.618 
287.747 


800.888 

287.888 
897.887 


804.S18 


801.888 


805. 


iOi.€9l 


y 
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Tablb  No.  V^iOontinued), 


B.  M. 

No. 


188 
188 

140 

HI 

142ft 

148 

148 

144 

145 

146 
147 

148 

149 

110 
151 

lU 

153 
154 
155 
156 

157 


DBSCBIPTIOH. 


Brldffo  No.  112,  on  rear  npper  eonaer  of  atone 
under  ooplnK  at  W.  wing,  benne  abutment, 
marked  0  B.  M.    (Can2  B.  M.  No.  168 ). . 

Bridge  No.  118,  on  face  near  center  of  B. 
wins,  towpath  abatment,  on  projection 
second  atone  abore  groand,  marked  0  B. 
M.    (Canal  B.  M.  No  169.) 

Bridge  No.  113,  IT.  S.  D.  W.  B.  li.,  square 
Q  cat  under  ooping  on.  rear  side  of  JS.  wing 
to  wpath  abutment 

On  coping  of  look  No.  32  between  ends  of 
anchor  N.  E.  ^ate  of  N.  lock,  marked  0 
B.  M.    (Canal  B.  M.  No.  171.) 

Bridge  No.  117,  U  3  D.  W.  B.  M.,  square  Q 
cut  on  ooping  B.  wing  towpath  abutment 
first  bridge  K.  of  Fort  Plain 

Bridge  No.  117,  on  top  of  ooping  at  end  of 
W.  wing  towpath  abutment,  marked  0 
B.  M.    (Oanal  B.  li.  No.  173.) 

Bridge  No.  118.  on  faee  of  towpatb  abutment 
on  prqjection  sixth  course  below  ooping 
(near  center),  marked  0  B.  M.  (Canal 
B.  M.No  174) :. 

W.  S.  B.  R.  bridge  No.  878,  on  face  of  tow- 
path  abutment  near  center  on  projection 
second  cnurse  from  ground.  New  B.  M., 
marked  0  B.  U 

On  coping  of  culvert  No.  63  near  center  tow- 

?>atb,  marked  0  B.  M.  (Canal  B.  M.  No. 
75.) 

On  top  of  coping  W.  wingof  culvert  No.  66 
towpath  side,  marked  D  Jp.  li.   New  B.  M. 

On  corner  of  coping  E.  wing  wall  (towpath 
side)  of  culvert  No.  67  marked  0  B.  M. 
(Canal  B.  ii.  No.  176.) 

Bridge  No.  119,  U.  &  D.  W.  B.  M.,  on  top  of 
coping  E.  wing  towpath  abutment,  marked 
P  B.  M 

Bridge  No.  119,  on  face  of  towpath  abutment 
near  W.  angle  on  prqfeotion  sixth  oonrse 
below  coping,  marked  0  B.  M.  (Canal  B. 
M.Nal77.) 

On  coping  of  look  No.  83  between  ends  of 
anchor  N.  E.  gate  of  N.  lock,  marked  0 
B.  M.    (Canal  B.  M.  No.  170 ) 

Bridge  No.  120,  U.  S.  D.  W.  B  M.,  and  U.  S. 
L.  8.  B.  M.  No.  84  on  face  ot  second  course 
of  masonry  of  E.  wing  wall  near  center 
towpath  abutment,  marked  0B.  li 

Bridge  No.  120,  U.  S.  L.  8.  B.  M.  No.  84a,  on 
fa«2e  ot  second  oourse  of  masonry  W.  wing 
wall  towpath  abutment,  marked  B.  M.  with 
chisel 

Bridge  No.  121,  on  top  of  second  step  S.  wing 
towpath  abutment  of  bridge  at  St.  Johna- 
▼llle.    New  B.  &L,  markedn  B.  M 

Bridge  No.  122.  U.  B.  D.  W.  B.  M.,  on  top  of 
lower  step  E.  wing  of  towpath  abutment, 
marked  QB.M 

On  coping  of  lock  No.  84  between  ends  of 
anchor  N.  E.  gate  of  N.  lock,  marked  Q 
B.M.    NewB.1^ 

Bridge  No.  124,  on  face  of  towpath  abutment 
near  W.  angle  on  prqjection  of  seventh 
oonrse  below  ooping,  marked  0  B.  li. 
(Canal  B.M.  No.  185.) 

Bridge  No.  125,  U.  8.  L.  8.  B.  M.  No.  85  on 
projection  second  course  E.  wing  towpath 
abutment,  marked  0  B.  li 


Miles 
from 
Green- 
bush. 


Elstatiox  Aboyb 


Mean  tide. 

New  York. 

1900. 


70.68 

71.04 
71.04 
78.82 
78.07 
78.07 

78.47 

78.77 

78.87 
74.58 

76.28 

76.68 

76.68 
77.48 

77.71 

77.71 
78.85 
79.72 
80.00 

80  57 


•••••••••••• 


*•••••••••■• 


»••••••..% 


Green- 
bush, 
190L. 


288.189 


891.518 


Mesa  tide. 

New  York, 

1901. 


298.072 
299.949 
800.155 

298.881 


293.513 
296.466 

295.605 

298.930 

299.207 
808.588 

805.887 

805.278 


807.762 
811.064 

811.651 
8U.602 


806.889 


806.248 


812.801 
814.679 
814.885 

•18.111 

814.889 

888.213 
811.185 

810.885 

tU.660 


tl8.w»i 
818.268 

•20.027 

820.006 
•21.853 


•28.881 
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Tablb  No.  l3->(Contifiiie(l). 


B.  M. 
No. 


158 
169 

leo 

lei 

lt2 

lO 
164 
105 
166 

167 

168 

160 

170 
171 

172 

178 

17* 
175 

176 
177 


DESCRIPTION. 


Same  brldfra,  U.  S.  L.  S.  B.  M.  No.  85  A  and 
U.  S.  D.  W.  B.  M.  on  projection  of  second 
coarse  W.  wing  towpatb  abutment,  marked 
©  B.  M 

Bndi^  No.  126,  on  projection  of  serentb 
coarse  below  coping  near  center  towpath 
abatment,  marked  0  B.  li.    (Canal  B.  H. 

Bridge  No.  127,  U.  S.  D.  W.  B.  M.  on  top  of 
stone  third  coarse  B.  wins  rear  of  towpatb 
abatment,  marked  O  B.  M 

Bridge  No.  128.  on  face  of  towpatb  abutment 
near  W.  angle  on  projection  of  seyenth 
coarse  below  coping,  marked  0  B.  M. 
(Canal  B.  M.  No.  187.) 

Bridge  No.  120,  on  face  of  towpatb  abatment 
near  center  on  projection  seyentb  coarse 
below  coping  marked  0  B.  M.  (Canal  B.  M. 
No.  188.) 

On  coping  of  lock  No.  85  between  end's  of 
ancbor  N.  £.  gate  of  N.  lock  marked  0  B. 
M.  (Canal  B.  M.  No.  190.) ... 

17.  8.  D.  W.  B.  M.  on  cap  stone  of  E.  wing  of 
aquednct  No.  12,  Indian  Castle  aqaeduct, 
towpath  side,  marked  O  B.  M 

Bridge  No.  181  at  center  of  W,  wing  on  face 
of  towpatb  abatment  third  coarse  from 
ground  marked  Q  i^-  S.  L.  S.  B.  M.  No.  86) 

Bridge  No.  181  on  noe  towpath  abutment  on 
projection  third  course  from  ground  (near 
center)  marktd  Q  *'\J.  8.  L.  8.  B.  M.  No. 
86A" 

Bridge  No.  182  on  top  of  coping  E.  wing 
berme  abutment  of  farm  bridge  marked  0 
with  chisel  (Canal  B.  M.  No.  102.) 

Bridge  No.  188.  U.  8.  D.  W.  B.  M.  on  top  of 
cap  stone  E.  wing  towpath  abatment  of 
&rm  bridge  about  600  feet  N.  of  tbe  Herki- 
mer monnment  marked  Q  with  chisel 

Lock  No.  86  U.  8.  D.  W.  BTM.  and  U.  8.  L.  8. 
No.  87.  Top  of  iron  bolt  between  ends  of 
ancbor  N.  E.  gate  N.  Lock,  marked  0 
with  chisel 

On  coping  of  lock  No.  87  at  ends  of  anchor 
N.  E.  gate  N.  look,  marked  0  with  chisel.. 

On  coping  of '  Ic^k  No.  88  between  ends  of 
ancbor  «.  E.  gate  N.  lock,  marked  Q  with 
chisel.    (Canal  B.  M.  No.  200.) 


On  coping  lock  No.  89  at  ends   of  anchor 
N.  E.  gate  N.  lock,  marked  0  with  cblseL 


(CanalB.  IC.  No.  202.) 

IT.  8.  D.  W.  B.  H.  on  top  of  coping  of  weet 
wing  towpath  abutment  Bellinger  street 
bridge.  Little  Falls,  N.  Y.,  marked  Q  with 
chisel 

On  top  of  lower  step  E.  w^ng  towpath  abut- 
ment third  bridge  W.  of  lock  No.  89, 
marked_n  with  cbisel.    (PriTate bridge.). 

U.  8.  D.  w7b.  M.  bridge  No  187  on  top  of 
coping  of  E.  wing  towpatb  abutment  of 
farm  bridge,  marked  0  Uritb  chisel.  (Canal 

Bridge  Mo.  188,  on  top  of  coping  W.  wing 
berme  abutment  of  farm  bridge,  marked 
0  with  chisel,    (Canal  B.  M.  No.  205.) . 

Bridge  No.  138,  mi  top  of  lower  step  W.  wing 
towpath  abutment,  first  bridge  B.  of  look 
No.  40  U.  8.  L  8.  B.  M.  No.  88A.  and 
U.  8.  D.  W,  B.  M.,  marked  with  ebisel...* 


Milea 
from 
Green- 
bush. 


Elivatior  Abotb 


Mean  tide. 
New  York, 


80.89 

•1.19 
•1.59 

82.19 

82.72 
88.18 


88.61 

88.61 
84.00 

85.87 

87.55 
88-17 

88.83 

88.66 


89.81 

88.76 
90.78 

90.78 


••••■••. ...I 


. ••.•••.«•.. 


>.•.••■••••• 


••••••••• 


I.....  .1 


.••••••••••. 


Green* 
bush, 
1901. 


lieaa  tide. 

New  York, 

1901. 


814.069 

818.717 
814.864 

818.729 

812.494 
819.708 
820.825 
821.919 

821.989 


822.788 


859.106 


888.407 


888.708 


884.879 


I  884.178  1 


828.799 

828.447 
S2B.894 

827.459 

'827.824 
884.488 
885.555 
888.649 

888.719 
888.190 

887.466 

844.118 
854.159 

868.789 

878.886 

878.187 
877.886 

878.488 
n9.009 
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Tablb  No.  iZ^iOontinue^. 


B.  H, 
No. 


17« 

179 

180 

181 
188 


184 
185 
186 

187 

188 
189 

190 

191 
192 
198 

194 

19S 

196 

197 
196 
199 


BBSCBIPIlOlir. 


Milea 

from 

Green- 

buBh. 


On  ooping  of  lock  No.  40  at  ends  of  anchor, 
N.  £.  sate  N.  lock,  marked  0  with  chiael. 
(CaDArfi.  M.  No.  207.) 

V.  S.  D.  W.  B.  M.,  +  cross  oat  on  head  of 
iron  bolt,  N.  B.  gate  N.  lock  No.  40 

Bridge  No.  139,  on  top  oi  lower  step  B.  wing 
towpath  abntment,  seoond  bridae  west  of 
lock  No.  40,  marked  Q  with  chisel 

Bridge  No.  140,  on  top  of  oopiog  W.  wing 
towpath  abutment  of  farm  bridge,  marked 
®  with  ehiAcl     (Caual  B.  M.  No.  200.) 

U.  8.  D.  W.  B.  M.  on  top  of  coping  at  the  end 
of  B.  wing  towpath  abotmeot,  seoond 
bridge  E.  of  look  Na  41,  marked  D  with 
chisel 

On  coping  of  lock  No.  41,  ends  of  anchor 
N.  Js.  gate  N.  look,  marked  0  with  chisel. 
(Canal  B.  M.  No.  212.) 

Bridge  No.  143,  on  coping  B.  wing  towpath 
abutment,  farm  bridge,  U.  8.  L.  S.  B.  M. 
No.  80 A,  marked  with  chisel 

Bridge  No.  148,  on  ooping  W.  wing  towpath 
abutment  farm  bridge  U.  S.  L.  S.  B.  M. 
No.  39,  marked  with  chisel 

Bridge  No.  144.  barge  canal  B.  M.  No.  1  on 
N.  E.  corner  lower  step,  B.  wing  towpath 
abutment,  msrked  O  '^^^^  chisel.  (Herki' 
mer  road  bridge.) 

U.  S.  D.  W.  B.  M.,  on  top  of  masonry  N.  E 
comer   N.    abutment   of    Mohawk    river 
bridge,  Washington  street,  o?er  Mohawk 
river,  Herkimer,  N.  V.,  marked  0  IT.  S. 
D.  W.B.M 

Cut  in  small  shelf  on  third  stone  from  W. 
end  lower  coarse,  towpath  abutment,  of 
street  railway  bridge  tieiween  Herkimer 
and  Mohawk 

Cross  cnt  m  circle  on  shelf  of  foarteentJi 
stone  from  W.  end  of  second  oonrse,  tow 
pttth  abutment  of  W.  S.  K.  R.  bridge  over 
the  canal  at  Mohawk.  N.  Y 

Cross  cnt  in  circle  on  N.  W  comer,  lower 
step,  W.  wing,  berme  abutment,  Mohawk 
canal  bridge 

Lock  No.  42,  square  cat  on  ooping  l>etween 
ends  of  anchor,  N.  B.  gate,  towpath  lock. 

Look  No  43,  square  cut  on  coping  between 
ends  of  anchor,  N.  B  gate,  towpath  look.. 

Cross  cut  in  circle  on  N.  E.  corner  of  tow- 
path  parapet  wall  coping  of  Fnlmer  Creek 

rk 


aqueduct,  at  Mohaw 

Circle  cut  in  square  on  S.  W.  comer,  lower 
step,  W.  wing,  towpath  abutment,  Meyer's 
farm  bridge,  at  Mohawk.  N.  Y 

Circle  out  in  square  on  8.  W.  corner.  W. 
wing,  towpath  abutment.  Typewriters' 
bridge,  Ilion,  N.  Y 

Circle  cut  in  square  on  8.  B.  oomer  of  top 
foundation  stone  of  N.  E.  stair  landing 
near  post  of  Railroad  street  lift  bridge, 
Ilion,  N.  Y 

Cross  cut  in  circle  on  W.  oomer  of  ooping  of 
bteel  Creek  squeduct,  towpath  aide,  Ilion, 
N.Y 

Circle  out  in  square  on  S.  W.  comer,  lower 
step  of  W.  wing  of  towpath  abutment  of 
London  bndge,  Ilion,  N.  Y 

Cross  cut  in  circle  on  K.  £.  oomer,  second 
step  of  east  wing,  towpath  abutment  of 
street  railway  bridge  between  Ilion  and 
Frankiort 


91.81 
91.81 

98.82 

02.87 


98.96 
94.8S 
94.82 

06.81 

96.42 

96.48 

96.66 

96.96 
97.08 
97.29 

97.82 

•7.68 


Eleyation  Abots 


Mean  tide. 

New  York. 

1900. 


••••..■. 


898.166 

.976 
676 


96.91 
99.17 

99.60 


408.800 


411.096 


410.111 


409.428 


409.850 


411.115 


410  080 


Green* 
bush, 
1901. 


866.879 
866.966 

871.176 

870.886 

870.620 
875.066 
879.188 
879.188 

880.888 

874.481 


879.046 

878.746 
884.264 


Mean  tide. 

New  York, 

1801. 


898.871 


896.166 


895.182 


894.421 


886.196 


101 


881.609 
881.715 

885.906 

885.616 

885.850 
).795 
.918 
898.918 

895.118 

889.211 

801.967 

.776 
.476 


407.015 
408.601 
418.898 
400.912 

409.224 
400.151 
410. 


469.831 
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Tablb  No.  iZ— {Concluded}. 


No. 


200 
201 

202 


201 


207 
208 

209 

210 

2U 

212 

su 

214 

218 
218 

217 


DESCRIPTIOir. 


Lock  No.  44,  square  ont  on  ooplnic  between 
eods  of  anchor,  N.  E.  gate.  towfMtth  look. 

Circle  cnt  In  square  on  8.  W.  corner,  lower 
step.  W.  wing,  towpath  abutment  of  bridge 
050  feet  W.  of  look  44,  Erie  canal 

Circle  cnt  in  sqnare  on  8.  W.  comer,  lower 
step,  W.  wing,  towpath  abutment,  1teeae*s 
road  bridge.  Frankfort,  N.  Y 

Projection  on  top  of  stone  in  bottom  course  of 
stones  on  8.  B.  comer  towpath  abutment 
of  first  bridge  east  of  look  45,  Frankfort. 

Cross  cut  in  circle  on  coping,  two  feet  S.  of 
B.  hollow  quoin,  towpath  side  of  Look  45, 
Frankfort 

Circle  cut  in  square  on  8.  E.  comer  of  lower 
i»tep,  east  wing,  towpath  abutment  of 
Beehiye  bridge,  aboat  three-quarters  of  a 
mile  west  of  Frankfort. 

Cross  cnt  in  circle  on  8-  B  comer,  second 
step,  east  wing,  towpath  abutment,  bridge 
No,  161,  next  west  or  BeebiTe  bridge 

Circle  cut  in  projection  on  fkce  ot  fifth  stone 
from  west  end  in  second  course  in  towpath 
abutment,  iTrankfort,  Centre  brldce 

Circle  cut  on  8.  W.  comer,  l.>wer  step,  west 
wing,  towpath  abntment.  Bargy's  farm 
bridge,  five  miles  B.  of  Herkimer>Oneida 
county  line 

Circle  cut  in  8.  W.  comer,  lower  step,  west 
wing,  towpath  abutment.  Farm  bridge  No. 
164.  4.4  miles  B.  of  Herkimer-Oneida 
county  line 

Cross  cut  in  circle  on  face  ot  stone  near  W. 
angle  of  towpath  abutment  of  Farm  bridge 
No.  165,  four  jnlles  B.  of  Herkimer* 
Ooeida  county  line . 

Circle  cut  on  first  stone  W.  of  E.  angle, 
second  course,  towpath  abutment,  Farm 
bridge  No.  183,  three  miles  B.  of  Her- 
kimer-Oneida county  line 

Cross  cut  in  circle  on  pralectiAn  of  first  stone 
in  seoond  course,  w.  angle  of  towpath 
abutment.  Farm  bridge  No.  187,  3.7 
miles  B.  of  Herkimer-Oneida  county 
line •-.. 

Cross  out  in  cirole  on  projection  on  face  of 
first  stone  W.  of  B.  angle  in  second  course, 
towpath  abutment,  Farm  bridge  No.  188, 
2.2  miles  B.  of  Herkimer-Oneida  county 
line 

Circle  cnt  in  sqnare  on  projection  on  face 
of  second  stone  from  B.  snele  in  second 
course,  towpath  abutment,  Harbor  bridge 
No.  160 

Cross  cut  in  circle  on  8.  B.  comer  of  coping 
stone  on  the  extreme  B.  end  of  parapet 
wail  of  Ferguson  Creek  squedoct 

Cross  ont  in  circle  on  8.  15.  comer,  lower 
step,  B.  wing,  townatb  abntment  of  first 
bndse  east  ot  Herkimer-Oneida  oounty 
line 

Copper  plug  in  8.  B.  comer,  lower  step,  east 
wuig,  towpath  abutment  Oreen'a  road 
bridge  at  the  Herkimer-Oneida  county 
line.. -. 


Miles 
from 


buah. 


100.00 
100.18 
100.68 
101.18 
101.24 

101.88 
102.18 
102.a 

102.87 

108.58 

108.84 

104.88 

108.88 

100.77 

108.08 
188.88 

107.41 

107.88 


EUTATION  ABOTB 


If  can  tide, 

New  York, 

1900. 

Qreen- 
bush, 
1801. 

408.848 

421.167 

408.228 

428.814 

408.880 

419.860 

404.821 

• 

428.158 

418.280 

481.294 

410.886 

431.848 

416.718 

480.278 

418.849 

481.997 

417.088 

481.808 

418.878 

480.804 

416.978 

480.888 

418.487 

428.886 

414.488 

481.875 

418.848 

480.808 

416.874 

428.608 

418.679 

480.888 

418.088 

482.188 

417.288 

Mean  tide, 
New  York, 
1801. 


418.078 
420.968 
428.115 
419.851 
417.888 

481.080 
481.440 


481.798 


ttl.808 


488.197 


428.188 


481.878 


480.404 


480.798 


ttl.999 
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or 
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Table  No.  14. 

£iff  ^  BtntK  ifarftff,  CAamptofii  ObfUiZ,  from  Lock  No,  8,  Bris  OSanol,  to  B  AitoAoU.    X«v«lf 

ctflMl. 


B.  If. 
No. 


0 
1 
2 
t 
4 

e 

8 

7 

8 
9 

10 

11 

IS 

18 

14 
15 
16 

17 

18 
19 
10 

SI' 

32 

23 
24 

25 


DESCBIPTION. 


On  coplDK  of  look  No.  8  Erie  oaoal  between  ends  of 

aucbnr  S.  W,  gate  of  W.  look,  corroaponds  with 

Caoal  Survey  B.  M.  No.  14,  marked  0 

On  copini;  of  lock  No.  1,  between  enua  of  anchor 

S.  E.  gate,  marked  0  with'  chlael.   (Canal  B.  M. 

No  n 

On  coping  of  lock  Vo,  2,  between  enda  of  anchor 

S.  E.  gate,  marked  0  with  ohiael.    (Canal  B.  M. 

No.  8» 

On  coping  of  look  No.  8,  between  enda  of  anchor 

S.  w .  gate,  marked  0  with  ohiael. 

No  5)  ....        ..................... 

On  oopiog  of  lock  No.  4,  between  enda  of  anchor 

N.  E.  gate,  marked  Q  with  chiael 


Milea  from 
Lock  No.  8 

of 
Erie  Canal, 

6|ni.  V. 
of  Albany. 


Elitatiov  Aboyb 


On  coping  of  Waterford  aide- cat,  S.  W.  angle,  upper 
oomolned  lock,  marked  0  with  ohiael.  (CanaJ 
B.M.No.9) 

At  Waterford.  XT.  S.  D.  W.  B.  M..  D.  A  H.  R.  R. 
(lower  depot)  on  door  aill  to  W.  entrance,  marked 
D  with  ohiael ; 

D.  &  H.  R.  R.  bridge  over  canal  one^narter  mile  N. 
of  Waterford.  on  lower  atep  N.  wing  towpath 
abatment,  marked  n  with  chiael 

On  coping  of  lock  No.  6.  between  ende  of  anchor 


S.  E.  gate,  marked  n  with  chiael. 


On  ooplng  of  lock  No.  6,  between  enda  of  anehor 
S  E.  gate,  marked  n  with  chiael 

Bridge  iTo  11,  on  third  atep  N.  wing  towpath 
abatment,  marked  O^th  chiael 

Bridge  No.  18,  on  aecond  atep  S.  wing  towpath 
abutment,  marked  Q  with  chiael  (third  bridge  N. 
of  lock  No.  6) 

Bridge  No.  15,  on  Urat  atep  8.  wing  towpath  abut- 
ment, marked  Q  with  chiael 

U.  S.  D.  W.  B.  mT,  aqaare  cat  on  W.  windowaill  on 
8.  side  of  Geo.  8. 1*  oraea'  road  hoaae,  about  three 
and  one-half  milea  N.  of  Waterford  and  abont  one* 
fourth  mileE.  of  canal 

Bridge  No.  18,  on  flrat  atep  N.  wing  towpath  abat- 
ment of  farm  bridge,  marked  O  ^th  ohiael 

On  coping  of  lock  No.  7,  between  enda  of  anohor 
8.  B.  gate,  marked  Q  with  ohiael 

Bridge  so.  19,  on  flrat  step  N.  wing  towpath  abut- 
ment, about  400  fiMt  w.  of  Bohoolhoiue,  marked 
D  with  chiael 

On  coping  of  lock  No.  8,  between  enda  of  anohor 
8.  E.  gate,  markedQ  with  ohiael 

Bridee  No.  81,  8.  W.  eomer  8.  wing  lower  atep  tow- 
pai  h  abutment,  marked  Q  with  ohiael 

Bridge  No.  22,  on  flrat  atep  8.  wing  towpath  abut 
ment,  marked  Q  with  chiael 

Jj.  S.  D.  W.  B.  M.,  Preabyteriaa  chnroh  at 
lieohaniOTille,  on  8.  end  ot  atone  windowaill 
between  tower  and  entranee  on  B.  alde^  equare 


cut. 


U.  8.  D.  W.  B  M.,  K.  E.  comer  of  water  table  of 
main  building  of  M.  E.  church  on  Main  atreet, 
HechanioTille 

Bridge  No  24,  square  eat  on  8.  W.  comer  of  8. 
foundation  to  lift  bridge.  Park  avenue,  Meohanio- 
ville,  towpath  aide 

Palp  mill  aide  track  bridge,  8.  W.  comer  of  8. 
foundation,  towpath  aide,  marked  Q  with  chiael.. 

Waate-weir  No.  5,  on  N.  £.  comer  of  coping  stone  of 
S.  abutment,  flrat  waate-weir  N.  of  Mechanicville, 
marked  n  witn  chiael 

n.  8.  D.  wT  li.  If.,  head  of  bolt  at  base  of  flrat  8. 
column  Juat  B.  of  Electric  R.  B.  track  W.  end  of 
Fitcbburg  R.  R.  bridge  over  Hadaon  river 


0.00 

1.45 

1.58 

2.88 
2.79 


Qreenbusb. 


28.829 
24.857 

86.707 

87.804 
41.825 


Mean  tide. 
New  York. 


8.89 

85.884 

60.084 

4.89 

21.779 

88.509 

4.89 

40.886 

56.865 

6.04 

48.880 

88.090 

6.84 

81.571 

78.801 

6.82 

87.188 

81.918 

t.42 

88.428 

81.158 

7.18 

88.488 

81.188 

7.88 

88.818 

68.048 

7.94 

86.519 

80.240 

8.28 

89.188 

88.802 

9.08 

74.183 

88.912 

9.72 

80.S48 

94.978 

11.18 

81.898 

98.128 

11.72 

8S.076 

98.805 

IS.S7 

74.490 

89.220 

12.28 

74.868 

89.898 

12.27 

81.198 

95.928 

12.88 

81.848 

98.072 

18.81 

80.450 

95.180 

18.82 

72.187 

88.897 

88.559 

89.087 

60.487 

52.884 
68.855 
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B.  H. 

Ko. 


DB80RIPII0K. 


27 
28 
29 


M 


II 
82 


84 


85 


86 
87 


88 


89 


40 
41 
42 
48 
44 
45 


48 


47 
48 


49 

60 


61 
62 
68 


64 


On  oopinf,  look  No.  9,  between  ende  of  uichor  S 
W.fcate,  marked  a  with  ohiwl 

Bridge  No.  80,  on  second  step  8.  wing  berme  abat- 
ment,  marked  Q  with  ohiael 

Bridge  No.  82,  oo  lower  step  8.  wing,  berme  abat^ 
ment,  marked  D  with  chisel 

Bridge  No.  88,  onlower  step  S.  wing,  towpath  abut- 
ment Siaaon  atreeti  Stillwater,  marked  Q  with 
chisel 

Stillwater,  XT.  S.  D.  W.  B.  M  ,  sqnare  cat  on  large 
flat  stone  step  of  entrance  to  first  M.  E.  church 
(8.  end  of  stone) 

Bridge  No.  86,  second  step  8.  wing  towpath  abat- 
ment,  marlcedQ  with  cbisel 

Bridge  No.  86.  on  second  step  8  wing  towpath 
abutment  of  farm  and  highway  bridge,  marked  Q 
with  chisel 

Bridge  No.  88,  on  projection  8.  wing  about  3  feet 
above  ground,  towpath  abutment.  Ford's  farm 
bridge,  marked  p  with  chisel 

Bridge  No.  89,  on  lower  step  8.  wins  towpath  abut- 
ment, Britton'a  farm  bridge,  niarked  Q  with 
chisel 

Bemis  Heights,  U.  8.  D  W.  B.  M.,  8.  E.  comer  of 
N.  abutment  of  waate-weir,  Iron  bolt  and  stone 
chiseled  away  around  bolt 

8.  E.  comer  oi  middle  abutment  of  Bemis  Heights 
waste-weir,  naarked -f  with  cbisel 

Bridge  No.  41,  po^t  out  on  face  of  masonry  second 
coarse  aboTo  ground  at  B.  angle,  towpath  abut- 
ment  

17.  8.  D.  W.  B.  M.,  bridge  No.  48,  square  oot  on 
lower  step  S.  wing  towpath  abutment,  about  1 
mile  N.  of  Bemis  HeighU 

Bridge  No.  44,  on  lower  step  8.  wing  towpath  abut- 
ment  of  Van  Wie'a  farm  bridge,  marked  Q  with 
ohiael  

Wllber's  waste-weir,  square  cut  on  N.  E.  comer  of 
stone^  first  step  trmn  top  of  middle  abutment. . . 

Bridge  No.  48,  on  lower  step  N.  wing  towpath 
abatment  of  farm  bridge,  marked  Q  with  chisel 

Bridge  No.  49,  circle  cut  on  lower  atep  N.  wing 
towpath  abutment  ( bridge  down) 

Bridge  No.  60,  on  lower  step  8.  wing  towpath 
abutment  of  road  bridge,  marKed  O  with  chisel . 

Bridee  No.  51.  on  lower  step  N.  wing  towpath 
abutment  of  farm  bridge,  marked  O  with  chisel.. 

Bridge  No.  62,  on  second  step  S.  wing  berme  abut- 
ment, flmt  bridge  S.  of  8allsbury's  road  bridge, 
marked  O  with  chisel 

Bridge  No.  5.3.  on  first  step  N.  wing  towpath  abat- 
ment of  Salisbury's  road  bridge,  maiked  O  with 
chisel 

Bridge  No.  54.  on  second  step  N.  wing  towpath 
abutmint  of  farm  bridge,  marked  Q  with  chisel. 

Bridge  No  55,  on  second  step  N.  wing  towpath 
abotment,  first  bridge  8  of  Electric  B.  R.  bridge 
near  Coverille,  marked  O  with  chisel 

Waste-wetr  at  Coveville,  uu  coping  of  N.  abatment, 
marked  Q  with  chisel 

U.  8.  D.  W.  B.  M.,  bridge  No.  67,  on  lower  step  N. 
wing  towpath  abatment,  1.000  feet  N.  of  Coveyille 
P.  O.,  marked  D  with  chisel 

Bridge  No.  58,  on  lower  step  X.  wing  towpath 
abatment,  marked  Q  with  chisel 

Bridge  No.  59,  on  lower  step  8.  wing  towpath 
abnment,  marked  O  with  chisel    

Bridge  No.  00,  on  luwer  step.  S  wine  towpath 
abatment,  marked  Q  with  chisel  (Dwyer  farm 
bridgei 

Bridge  No.  68,  on  lower  step  N.  wing  towpath 
abutment,  first  bridge  8  of  Ferry  street,  Schay- 
lerrille,  marked  D with  chisel 


Miles  from 
Lock  No.  8 

of 
Erie  Canal, 

6|m.  N. 
of  Albany. 


EUTATIOM    ABOVS 


Greeobaah. 


18.84 
14.86 
14.68 

14.72 

14.82 
16.56 

16.81 

17.46 

17.66 

17.86 
17.86 

18.86 

18.83 

19.43 
20.01 
20.61 
20.91 
81.71 
21.91 

22.86 

22.61 
28.21 

28.97 
24.58 

24.96 
85.11 
26.91 

96.21 

87.81  I 


89.806 
89.619 
91.677 

89.760 

76.187 
90  699 

90.886 

92486 

91.260 

89.867 
89.605 

90.196 

91.168 

91.648 
88.451 
90.907 
91.865 
90.649 
91.888 

90.826 

91.266 
91.084 


Mean  tide, 
New  York. 


88.788 

•1.864 
93.076 
fi2.976 

92.474 

•2.840 


104.086 
104.849 
106.407 

104.490 

89.917 
105.429 

105.61S 

106.886 

105.990 

101.087 
10t.?J5 

1U.928 

105.888 

106.278 
103.181 
106.687 
106.096 
106.879 
106.068 

105.656 

106.016 
106.764 

104.625 

108.466 

106.694 
106.806 
107.706 

107.204 

107.070 
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B.  H. 
No. 


65 

56 
§7 

68 

59 

60 

61 
62 

63 
64 
65 

68 

67 

68 

69 

70 
71 
72 

78 
74 
75 

76 

77 
78 
79 
80 

81 


DESCRIPTION. 


Bridj^e  No  63,  SobnylenriUo,  U.  8.  I^.  W.  B.  M.,  on 
second  step  N.  wmfc  towpath  abatment  of  Ferry 
street  brldire,  marked  O  ^^tli  cbisel 

Bridfre  No  64,  Saratoga  street,  Scbaylerville,  on 
lower  step  N.  wing  towpatb  abutment,  first  bridge 
N.  of  Ferry  street,  marked  n  with  obisel 

tJ.  S.  D.  W.  B.  M..  bridge  No.  65,  on  second  step 
S.  wing  berme  abutment,  road  and  trolley  R.  B. 
bridge,  marked  Qwitb  cbisel 

On  loyrer  step  8.  "wing  towpatb  abutment  marked 
O  ▼ith  cbisel.    f  Bridge  down.) 

On  coping  of  look  No.  10  between  ends  of  anchor  S. 
E.  gate,  marked  0  with  chisel.  (Canal*  B.  M. 
No.  46.) 

XT.  S.  D.  W.  B.  H.,  square  cut  on  S.  E.  corner  of 
coping  of  E.  wall,  lock  No.  10,  marked  D  vitb 
chisel 

On  coping  of  lock  No.  11.  between  ends  of  anchor. 
8.  £.  gate,  marked  O^ith  obisel 

Bridge  No.  60.  on  lower  step  8.  wing  berme  abut- 
ment, iSrst  bridge  N.  ot  lock  No.  11,  marked  0 
with  chisel.    (Canal  B.  M.  No.  49.) 

Waste  weir  No.  12,  on  top  step  S.  abutment,  tow- 
path  side,  marked  O 'vvith  chisel 

On  coping  of  lock  No.  12,  between  ends  of  anchor, 
S.  E.  gate,  marked  Qwitb  chisel 

Waste  weir  No.  18,  on  top  of  coping.  8.  wing, 
marked  O  with  chisel 

Bridge  No.  74,  on  lower  step  N.  wiQg  of  E.  abut- 
ment of  Fort  Miller  change  bridge,  marked  Q 
with  chisel 

Ft.  Miller,  U.  8.  D.  W.  B  M..  square  out  on  8.  end 
of  8.  window  sill  of  brick  blacksmith  shop  facing 
Hudson  river  and  on  £.  side  of  highway 

Bridge  No.  75,  on  lower  step,  N.  wing,  towpstb 
sbutment,  first  bridge  8.  of  look  No.  18,  marked 
0  with  chisel 

On  coping  of  look  No.  18,  between  ends  of  anchor, 
S.  W.  gate,  marked  O  ^'th  obisel.  (Canal  B.  M. 
No.  56.)... 4. 

Bridge  No.  77,  on  lower  step,  N.  wing,  towpatb 
abutment  of  farm  bridge,  marked  O  with  chisel.. 

Bridge  No.  78,  on  seoond  step,  N.  wing,  towpatb 
abutment  of  farm  bridge,  marked  0  with  obisel. 

Bridge  No.  70,  on  lower  step,  N.  wing,  bwme  abut- 
ment of  Comer's  farm  bridge,  marked  0  with 
chisel 

Bridge  No.  80,  on  lower  step,  S.  wing,  berme  abut- 
ment of  farm  bridge,  marked  0  with  chisel. ..i^.. 

Bridge  No.  81,  on  lower  step,  8.  wing,  towpath  abut- 
ment, marked  O  ^^tb  chisel 

On  coping  of  lock  No,  14.  between  ends  of  anehor, 
8.  £.  gate,  marked  0  with  cbisel.  (Canal  B.  M. 
No.  63.) 

U.  8.  b.  W.  B.  M.,  bridge  No.  83.  on  rear  of  seoond 
course  of  ma8onry,'N.  wing,  towpath  abutment, 
marked  O  with  chisel 

Bridge  No.  84,  on  lower  step,  8.  wing,  towjMtth 
abatment,  marked  O^'^^  chisel 

Bridge  No.  85.  on  seoond  step,  N.  wing,  towpath 
abntment,  marked  Q  with  chisel 

Wsste  weir  No.  14.  on  N.  W.  comer  of  coping  ot  8. 
abutment,  marked  O  with  chisel 

Bridge  No.  87.  on  lower  step  8.  wing  berme  abut- 
ment, first  bridge  N.  of  Satterleea  foot  bridge, 
msrked  Q  with  chisel 

Bridge  No.  88,  on  lower  step  N.  wing  towpath 
abutment  of  road  bridge,  marked  0  with  chisel.. 

U.  8.  D.  W.  B.  M.,  bridge  No.  90.  on  aeoond  step  N. 
wing  towpath  abutment  of  roaa  bridge,  marked  Q 
with  chisel • • 


Miles  from 
Lock  No.  8 

of 
Erie  Canal. 

6|m.  N. 
of  Albany. 

^LEVATIOH  ABOVE 

Grecnbusb. 

Mean  tide. 
New  York. 

27.01 

91.970 

106.700 

28.11 

91.888 

106.118 

29.01 

90.418 

105.142 

29.51 

98.469 

106.180 

29.90 

96.146 

109.876 

29.90 

95.208 

109.988 

80.68 

98.446 

118.176 

81.01 

100.859 

114.989 

81.60 

97.688 

112.813 

81.96 

107.277 

122.007 

82.21 

106.351 

121.081 

82.45 

108.028 

122.758 

82.50 

109.196 

124.026 

82.94 

109.148 

128.878 

83.19 

117.855 

182.585 

83.44 

118.696 

138.826 

84.05 

118.028 

182.758 

84.88 

118.598 

188.828 

84.72 

118.914 

188.641 

85.06 

118.214 

182.944 

85.88 

126.516 

141.246 

86.06 

127.991 

142.721 

86.88 

126.057 

140.787 

86.92 

126.879 

111.109 

87.94 

124.588 

189.268 

87.48 

127.938 

142.668 

87.98 

127.558 

142.288 

88.86 

128.1U 

142.814 
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84 
85 
86 

87 

88 


90 

91 

92 

93 

94 
95 

96 

97 
98 

99 

100 
101 

102 
103 
104 
105 
106 

107 
108 
109 


Bridf:e  Ko.  91«  on  lower  stop  8.  wing  bermo  ftlraV 
moDt  of  farm  bridge,  marked  0  ,  about  600  feet 
N.  of  brick  boase  in  neld , 

Bridee  No.  98.  od  lower  step  S.  win^c,  berme  abat> 
ment  of  fWnu  brldfre,  marlied  0  with  ohiael 

Brldse  No.  94,  on  lower  step  N.  wing  berme  abut* 
ment  of  fitrm  bridge,  marked  0  with  chinel 

Bridge  No.  95,  on  lower  step  NT  wing  berme  abat* 
ment  of  road  bridge,  first  bridge  S.  of  electric  R.  R. 
near  Ft.  Edward,  marked  0  with  chisel , 

Bridge  No.  96,  on  eecond  step  N.  wing  towpath 
abtitroeui.  marked  0  with  chisel 

On  S.  end  of  coping  of  wall  at  edge  of  canal,  tow 
path  side  of  aqnedaot  No.  4,  Ft.  Kdward,  marked 
0  with  chisel 

Ft.  Edv^ard  U.  S.  D.  W.  B  M ,  and  IT.  8.  Geol.  Snr- 
Tey  aluminum  broose  tablet  set  in  N.  side  of  W. 
entrance  of  High  school  ballding 

On  coping  of  lock  No.  1ft,  between  ends  of  anchor 
8.  £.  fEate,  marked  0  with  chisel.  (Canal  B.  M. 
No.  79) 

Bridge  No.  90,  oxv  lower  step  S.  wing  berme  abut- 
ment, first  bridge  N.  of  lock  No.  15,  marked  0 
with  chisel 

Waste-weir  No.  15,  on  ooping  of  B.  wing  N.  sbat- 
ment,  about  li  milea  N.  of  Ft.  Bdward,  marked  Q 
with  chisel 

Bridge  No.  100,  on  lower  step  N.  wing  benne  abut- 
ment of  change  bridge  at  Olens  Falls  fseder, 
marked  0  with  chisel 

Bridge  No.  101,  on  second  step  N.  wing  berme  abat« 
ment  of  farm  bridge,  marked  O  with  chisel 

XT.  8.  D.  W.  B.  M..  N.  W.  ooiner  of  W.  stone,  top 
course  of  masonry  of  8.  abutment  cf  O.AlL 
R.  R.  bridge  orer  canal  OTerfiow  600  feet  8  of 
highway  at  Durham's  Basin,  marked  Q  with 
chisel 

Bridge  No  102.  on  lower  step  N.  w^ng  berme  abut- 
ment of  Dunham's  zomd  bridge,  ntarked  O  ^Ith 
chisel 

N.  W.  comer  of  red  barn,  on  towpath,  on  atone 
foundation,  marked  Q  with  chisel 

8pike  In  W.  side  of  elm  tree  about  SO  feet  fhnn 
front  angle  of  towpath  in  DaTison's  fh>nt  yard, 
aboat  8  mtles  north  of  Donbam's  Basin  .  

Bridge  No.  108,  on  prelection  N.  end  of  second 
course  of  masonry,  towpath  abutment,  marked  O 
with  chisel 

Bridge  No.  104,  on  lower  step.N.  wing  towpath 
abutment,  marked  Q  with  chisel 

Smith's  Basin  U.  8.  D  W.  W.  B  M.,  on  N.  W.  cor- 
ner of  W.  stone,  top  course;  H.  abutment  of  small 
plate  girder  bridge  on  D.  &  H.  R.  R.,  near  station, 
marked  Q  with  chisel 

Bridge  No.  lOS,  Smith's  Baain,  on  second  step  N. 
wing  towpath  abatment.  marked  O  ^i^h  chisel.. 

Bridge  No.  106,  on  lower  step  8.  wiog  berme  abnt- 
meot,  marked  0  with  chisel 

Bridge  No.  107,  on  low^r  ntep  N.  wing  berme  abut- 
ment, marked  O  ^tl>  chisel 

Bridge  No  108.  on  lower  step  8.  wing  berme  abut- 
ment, marked  O  with  chisel 

Bridge  No.  110,  on  lower  step  N.  wing  berme  abut- 
ment of  road  bridge,  1|  miles  8.  of  Fort  Ann, 
marked  Q  with  chisel 

Bridge  No.  Ill,  on  lower  step  N.  wiog  towpath 
abutment  of  road  bridge,  marked  O  ^Ith  chisel. 

Bridge  No.  112,  on  lower  step  N.  wing,  towpath 
abutment  of  farm  bridge,  marked  tD  with  chisel. 

Bridge  No.  113,  on  lower  8t**p.  8.  wiug  berme  abut- 
ment of  furrn  bridge,  marked  O  ^Ith  chisel 


Miles  ftom 
Lock  No.  8 

of 
Brie  CanaU 

^m.  N. 
of  Albany. 


BUEYATIOK  ABOVl 


Greenbush. 


88.71 
89.17 
39.40 

40.87 
40.65 

40.76 

41.15 

41.40 

41.66 

41.53 

48.41 
48.85 


44.68 

44.55 

45.80 

47.15 

47.90 
47.90 

49.11 
49.11 
49.60 
50.10 
60.85 

51.00 
51.47 
51.05 
68.50 


Mean  tide, 
New  York. 


127.055 
116.811 
127.819 

117.025 
127.651 

126.057 

180.608 

184.642 

135.872 

181.405 

188.087 
186.407 


181.783 

134.050 
188.845 

186.808 

186.678 
187.545 

127.618 
185.080 
185.801 
135.906 
185.880 

187.404 
135.184 
187.071 
137.128 


141.785 
141.041 
142.049 

142.655 
141.361 

140.787 

145.428 

140.372 

150.602 

140.135 

158.067 
161.127 

146.483 

140.680 
148.575 

151.538 

161.403 
161.176 

141.178 

150.710 
150.021 
lb0.7» 
160.610 

ISl.lU 
140.014 
161.702 
161.050 
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No. 


110 
111 
112 

113 

114 
115 

116 

117 

118 
119 
120 


DBSCRIPTION. 


121 

122 
123 
124 
125 
126 

127 

128 

129 
180 


On  ooplnfc  of  lock  No.  16,  between  ends  of  anchor, 
S.  W.  icate.  marked  D  with  chleel   

On  oopinf?  of  lock  No.  18.  between  ends  of  anchor. 
N.  £.  gtkte^  marked  Q  with  chisel 

Ft.  Ann  U.  S.  D.  W.  fi.  M.,  cross  cat  on  coping 
of  parapet  wall  to  K.  sbntment  of  D  A  R.  R.  K. 
bridge  over  canal.  Cross  is  near  N.  edge  of  stone 
and  directly  opposite  space  between  the  two 
bridges  (cross  in  hollow) 

Dewey 'a  private  bridge  on  prelection  of  5th  stone  In 
2d  course  of  masonry  of  8.  wing,  towpafh  abut- 
ment, marked  with  chisel 

On  coping  ot  lock  No.  19,  between  ends  of  anchor 
of  N.  w.  jrate.  marked  p  with  chisel 

Comstock's  XJ.  S.  O.  W.  b7M..  t^qnare  cat  on  S.  E 
corner  of  S.  copinz  stone  of  culvert  and  on  B. 
side  of  roadbed  of  D.  &  H.  B.  B.,  about  2,800 
feet  S.  ot  station 

Comntock's  road  bridge  No.  118,  on  projection  of  1st 
coarse  of  maeimry,  S.  wing,  towpath  abutmenti 
marked  D  ^th  chisel 

Private  road  bridge,  on  projection  of  5th  coarse  of 
masonry  below  roping,  towpath  abntment  (near 
center)  marked  Q  with  chisel 

Bridge  No.  120.  on  2d  step  S.  wing,  towpath  abut- 
ment, marked  D  with  chisel 

On  coping  of  lock  No.  20.  between  ends  of  anchor 
of  N   \V.  gate,  n*arked  Q  with  chisel 

Between  Comstock's  and  Whitehall  U.  S.  D.  W. 
B.  M.,  square  out  on  S.  B.  corner  of  stone  8. 
berme  abntment  of  D.  ft  H.  B.  B  bridge  over 
canal  on  W.  side  at  N.  end  of  plate  girder  where 
it  connects  with  middle  truss  of  bridge 

Bridge  No.  125,  on  lower  step,  N.  wing,  berme  abut- 
ment of  farm  bridge,  about  1  mile  N.  of  lock  No. 
20.  marked  O  with  chisel.  

Bridge  No,  126,  lower  step  N.  wing,  towpath  abut* 
ment  (iron  bridge),  marked  O  with  chisel 

Bridge  No.  127.  lower  step,  N.  wing,  towpath  abut- 
ment, marked  Q  with  chisel 

Bridge  No.  129,  on  lower  step  N.  wing,  towpath 
abutment  of  farm  bridge,  marked  Q  with  chisel.. 

Bridge  No.  130,  on  seoond  step  S.  wing,  i>erme  abnt^ 
ment  of  farm  bridge,  marked  0  with  chisel 

Bridge  No.  131,  on  lower  step  N.  wing,  berme  abut- 
ment, first  bridge  S.  of  D.  ft  H.  B.  B.  bridga, 
marked  D  with  chisel 

Waste-weir  No.  24,  on  ooplng  of  N.  wall,  E  stone, 
about  1100  feet  S.  of  I>.  ft  H.  B.  B.,  Butland 
branch,  marked  O  with  chisel 

Bridge  No.  132,  on  lower  step.  N  wing,  towpath 
aDutment,  Fordman  sU^et,  Whitehall,  marked  Q 
withohisei 

On  coping  of  lock  No.  21.  between  ends  of  anchor, 
N.  £.gate.  marked  O  with  ohi»el 

V.  S.  D.  W.  B.  M.,  OB  oopmg  of  lock  No.  S3, 
between  ends  of  anchor,  N.  W.  gata,  marked  A 
U.  S.,  with  ehisal 


Milea  from 
Look  No.  8 

of 
Erie  Canal, 

6^m.  N. 
of  Albany. 


68.1P 
58.80 


68.88 

55.85 
66.54 

56.87 

57.42 

58.83 
60.16 
66.51 

56.07 

60.60 
Cl.ll 
61.78 
63.46 
63.87 

68.72 

64.34 

64.60 

65.06 

60.10 


Elevation  Abotb 


Greenbush. 


184  415 
118.223 

125.440 

114.869 
113.693 

117.185 

111.100 

110.770 
113.111 
U3.884 

110.747 

100.816 
110.110 
120.020 
100.100 
100.063 

111.655 

106.776 

110.070 
107.680 


Mean  tide, 
New  York. 


140.145 
188.053 

140.170 

120.090 
137.428 

181.865 

125.020 

125.508 
186.841 
127.614 

184.477 

124,046 
134.840 
184.750 
138.020 
124.602 

130.886 

138.605 

138.105 
133.816 

104.876 


LIST 


OF 


BENCH    MARKS 


NEW  YORK  STATE  CANALS 


CHAMPLAIN    CANAL, 


ON  GLENS  FALLS  FEEDER 

SUPPLYING  SUMMIT-LEVEL  FROM   FORT  EDWARD 

TO  FORT  ANN,  N.  Y. 


PROM  LEVELS  OF  1897. 


•IT 


These  elevations  were  obtaiDed  from  a  line  of  leyels  ron  by 
Theodore  A.  Hendrickson  in  1897,  and  from  data  on  file  in  the 
office  of  the  division  engineer.  They  are  referred  to  the  datum 
of  the  levels  of  the  Barge  Canal  Survey  of  1901,  viz.,  the  bench 
mark  on  the  old  grist  mill  at  Greenbnsh,  N.  Y.,  elevation  14.73 
feet  above  mean  tide  water  at  New  York  as  established  and 
adopted  by  the  United  States  Coast  and  Geodetic  Sorvey  in  1877. 


Litt  tf  Bench  Matka  on  ihB  GUm  FaU$  FMitr, 


DESCRIPTION. 

Distance 
from  Cham- 
plain  canal, 

fiMt. 

BLBTATIOir  ABOTS 

Ho. 

Orecnbash 
B.  M.,  feet. 

Mean  tide 

at  Kew  York, 

feet. 

1 

BmkI  and  chmagp  bridge  Ko.  100,  <m  the  Cbam- 
pUin  CeoAl  at  the  foot  of  the  Glen*  Falls 
Feeder,  on  lower  step.  K.  wlag,  benne  abat- 
ment,  marked  A  wltb  chisel... 

188.087 
148.116 
168.272 
163.467 
178.562 
188.826 
184.021 
204.126 
214.221 
224.285 
284.174 

238.833 
246.121 
265.086 
265.505 
270.880 
200.508 

270.268 
268.160 
270.888 

168.667 

2 

On  ooplng  of  look  Ko.  1,  £.  end  of  look,  N.  B. 
oaoin.  between  sate  anchors...... 

250 
703 
805 
1,846 
1.861 
2,587 
2,708 
2,800 
2,015 
8,020 

3,886 
8,544 

4,762 
6.554 

6,303 

••••■•....•. 

157.846 

8 

On  oopinff  oi  look  Ko.  2,  S.  end  of  lock,  K.  B. 
qaom,  between  gate  anchors. 

168  002 

4 

On  Gopinff  of  look  Ko.  8.  B.  end  of  look,  K.  B. 
qnoin,  between  jgate  anchors.... 

178.187 

6 

On  oopUiK  of  lock  Ka  4,  B.  end  of  lock.  K.  B. 
aaoin.  between  cate anchors 

188  202 

6 

On  copins  of  lock  No.  5,  B.  end  of  lock,  N.  B. 
anoln.  between  sate  anchors 

188  656 

7 

On  copins  of  look  Ko.  6,  B.  end  of  lock,  K.  B. 
qaoin,  between  gate  anchors 

206  751 

8 

On  oopiDg  of  look  Ko.  7,  B  end  of  lock,  K.  E. 
oaoin.  between cate anchors 

218  866 

0 

On  coping  of  lock  No.  8,  B.  end  of  lock,  K.  B. 
Qooin,  between  sate  anchors...... 

228  051 

10 
11 

On  coping  of  lock  Ko.  0,  B.  end  of  lock,  K.  B. 

qaoin,  ^tween  gate  ancbOTS 

Od  coping  of  lock  Ko.  10,  E.  end  of  lock,  K.  B. 

qaoin,  between  ffate-anchors 

288.015 
248  804 

12 

On  bridce  Ko.  1,  W.  of  lock  Ko.  10,  berme  abat- 
ment,  K.  W.  comer,  W.  end,  third  atep,  fonrtb 
course  above  water........... ., 

2SS  688 

18 
14 
15 
16 
17 
18 

On  coping  ot  lock  Ko.  11,  towing  path  side, 
lower  hollow  qadn,  between  gate  anchors.... 

On  coping  of  look  Ko.  12,  towing  path  side, 
lower  hollow  qaoin,  between  gate  anchors. ... 

On  coping  of  look  Ko.  18,  towing  path  side, 
lower  hollow  qaoin,  between  gate  anehors 

On  bridge  Ko.  8.  Maple  street.  Sandy  Hill,  tow- 
ing path  abatment,  B.end,  first  step. 

On  bridge  Ko.4,  Basin  street,  Sandy  Hill,  berme 
abatment,  W.  end,  K.  W.  comer,  first  step... 

On  bridge  Ko.  6^  Ferrystreet,  Sandy  HiU,  tow- 
ing path  abatment,  W.  end,  K.  W.  eoraer  first 
step 

260.851 
268.826 
280.285 
285.120 
284.828 

284  QftJI 

10 
20 

On  bridge  Ko.  7,  Browns,  near  Cold  spring, 
towing  path  abatment,  W.  end,  second  step.. 

On  bridge  Ko.  0.  Monty s,  towing  path  abatment, 
W.end,  third  step.. .!.- 

18,628 
17,824 

282.880 
285.118 

678 


680 


Report  of  Statb  Enqinbbb. 


LiH  <tf  Bench  Markt  <m  th»  OUns  Fatti  JtedMw(Canoladed). 


B 

a 


21 


M 

2S 

26 
27 


DE5CBIPTI0N. 


On  bridgs  Vo.  10,  below  cement  works,  beime 
abntment,  B.  end  atop,  lerel  with  Terticel 
wall 

On  bridge  No.  11,  D.  6t,  H.  0.  Co.  nllnmd  bridge, 
bermo  nbatment,  B.  end  aeoond  step,  K.  w. 
eomer « 

On  bridge  No.  12,  Sfaerman's  lime  kiln,  towing 
peth  abatment,  aeoond  step,  W.  end 

On  top  of  stone  fonndstion  or  trestlcL  W.  end,  in 
resr  of  Flnoh  ft  Pniyn*s  of&ce,  Olen  street, 
Glens  Falls 

On  bridge  Ko,  16,  Horgsns  (flist  W.  of  Olen 
street  Dridge)  on  prcjeoting  sUme  at  W.  end 
of  towing  path  abutment 

On  change  bridge  No.  10,  north  towing  path 
abntment,  first  step,  east  end 

On  coping  of  look  No.  H  guard  lock,  east  end, 
marked  0  with  chisel 


Distance 
ftom  Cham< 
plain 
feec 


19,606 

10,682 

22,202 

abont 
28,664 

28,849 
84,056 
86,748 


Elbtatioh  Aboti 


Greenbnsh 
B.  M..  feet. 


^•» 


ri.oos 

260.637 
269.880 

269.048 

278.650 
270.287 
270. 


Mean  tide 

atNewTcrk, 

feeL 


265.788 

284.861 
.610 


284.678 

288.280 
284.987 


LIST 


OF 


BENCH    MARKS 


NEW  YORK  STATE  CANALS 


MIDDLE   DIVISION 


ERIE   CANAL, 


FROM    THE    HERKIMER-ONEIDA   COUNTY  LINE  TO  THE 

SENECA-WAYNE    COUNTY    LINE. 


FROM  LEVELS  OF  1900  AND  1901. 


Tablb  No.  15. 

LUt  nf  Bmuik  MmrH,  Erie  Oan«l,  MiddU  Diviiiofi.  from  the  Herkifner-Oneida  Oountif  Line  to 
the  Seneea-Wayns  OoufUy  LiM.  From  the  HerHmer-Oneid^  County  Line  to  OroM  Hpring, 
from  LeoOt  •/ 1900  ;  Orove  luring  to  Soneoa-  Wayne  County  Line,  from  LeoeU  of  1001 . 


B.  M. 

No. 


217 


218 


210 


220 


221 


222 


223 
S24 


225 


228 
227 


228 


220 


230 


231 


232 


233 


284 


DESCRIPTION. 


Copper  plag  ic  S.  S.  oorser,  lower  step 
K.  wing,  towpath  ftbatment.  Greenes 
road  bridge  at  the  Herkimer-ODeida 
ooanty  line 

Taok  In  elm  stab,  40  feet  from  front  angle 
of  towpath,  abont  200  feet  E.  of  Mo- 
hawk VaUev  Cotton  Milia,  Utlca...:. 

Copper  ping  ui  8.  W.  oomer  of  W.  end, 
towi;>ath  abutment  of  Broad  street  lift 
bridge,  Utloa,  N.  Y 

At  Utfoa  post-offloe,  bnmie  tablet  W.  of 
E.  basement  door  rear  of  balldlng, 
marked  "  U.  S.  geologioal  surrey  B.  M. 
Elev.419  feef" .-.. 

Copper  ping  in  8.  W.  oomer  of  stone 
forming  foandatlon  of  western  dtair- 
wayot  Broadway  foot  bridge,  Utioa, 
N.jT,. ................................ 

Copper  plug  in  8.  W.  comer,  W.  end, 
towpath  abatment,  Whitesboro  street 
lift  bridge,  Utioa,  N.  Y 


Lock  No.  40,  copper  ping  between  ends 
of  anchor,  N.  £  gate,  towpath  look. . . 

Copper  plag  in  bottom  step,  E.  wing, 
towpath  abutment,  Piatt  street,  Utioa, 
N.  Y......... ............... .......... 

Copper  plug  in  lower  step,  E.  wing, 
towpath  abutment,  Whitesboro  road 
bridge  at  W.  line  of  eity  of  Utioa 

Copper  plug,  lower  step,  E.  wing  toW' 
path  aoutment,  YorkTiUe  road  bridge. 

Copper  plug  in  second  stone  from  N.  B. 
end  of  towpath  parapet  wall  of  Saquoit 
Creek  sqnednet 

Copper  plug.  S.  E.  comer,  bottom  step, 
E.  wing,  towpath  abutment,  Clinton 
street  bridge,  Whitesboro , 

Copper  plug,  bottom  step,  B.  wing,  tow 
path  abutment.  Westmoreland  street 
bridge,  Whitesboro 

Copper  ping,  8.  W.  oomer,  bottom  step, 
B.  wing,  towpath  abatment.  Bradley's 
road  bridge  between  Oriskany  and 
Whitesboro 

Copper  plag,  8.  E.  comer,  bottom  stop. 
B.  wing,  towpath  abutment,  EFana' 
fdrm  bridge  Jast  E.  of  Oriskany 


Copper  plug  Id  S.  W.  comer  of  stone  on 
W.  end  of  coping  of  Oriskany  aque- 
duct, towpath  side.  (This  is  also 
U.  8.  D.  W.  B.  H.  El.  435.00)... 

Copper  plug,  8.  W.  eorner,  bottom  stop, 
w.  wing,  towpath  abutment,  Brain- 
ard's  Bridge,  Jast  W.  of  Oriskany.. 

Copper  plug  in  8.  W.  comer,  bottom 
step,  W.  wing,  towpath  abutment, 
Kieley's  fiirm  bridge,  1|  miles  W. 
of  Onskany 

Copper  plug,  8.  B  oomer,  bottom  step. 
Bast  wing,  towpath  abutment,  Mar> 
phy's  farm  bridge,  8  miles  W.  of 
Oriskany 

Copper  plug,  8.  W.  comer,  bottom  stop. 
W.  wfog,  towpath  abutment,  Clark^s 
farm  bridge,  4\  miles  W.  of  Oris- 
ksny 


Miles 
fkom 
Green- 
bush. 


107.08 
108.88 
100.98 

110.88 

110.88 

110.98 
111.85 

111.68 

112.58 
118.28 

118.58 

114.18 

114.58 

115.68 
116.78 

117.28 
118.38 

118.98 

120.28 

121.68 


Elsyation  Above 


Mean  tide* 
New  York, 
1900. 


482.198 
426.989 

482.330 


428.558 
483  456 


434.981 

438.581 
436  491 

481.420 

434.605 

435.809 

437.518 
437.092 

434.904 
486.769 

436.023 

485.921 

487.063 


a**MiKn.ii     Mean  tide, 
Oreenbosh,  ^^^  ^^^^ 


1901. 


417.269 
412.010 
417.401 

403.082 

413.629 

417.527 
416.329 

420.052 

421.652 
421.562 

419.491 

419.677 

420.970 

422.580 
422.163 

419.975 
421.840 

421.094 

420.992 

422.134 


1901. 


431.999 
426.740 
432.181 

417.812 

428.859 

432.257 
431.059 

434.782 

486.382 
436.292 

484.221 

434.407 

435.700 

437.319 
436.893 

434.705 
436.570 

435.824 

435.722 

486.861 


•'^f* 


,h:2   .5   yr 


r<]. 


%    M 


a«».a;>>T'i.f 


2«. 


ink 

VA 


a«o 


'>*%•/ 


a    «pr« 

..-r  VMS  a      1.1'r  n*^'. 
V /»'-/*•    ,•!<*■  V"     ,^ 

•m    «n  ^*«»   »£  ir  - 

*/  M  .-«sn  t  ^«r-B    f  rt, 

/  ,»-  -{>..    viw'*  v*:r  

>*'.t     «nn'  a— r      AiKrrvix't    ^ 

v<t/*»    ,--  ,-     ,-  

9IS  in   'j«M   «f    •r.'*!'*    a.  mtamA 

\*'rtiit ,. ,  

fniitet  f/f^    ,     ,_     ,, 

tifAi".    it    0k     *fj^^%    Wmmn,    ruvt 

»  i<t   •.'»>*'^i  ♦.vi'iiutr.':     

w.-./    •'.•v>**A  »A»i*«^n':   


«K« 


v.rzAm 


«"^    I   -wax 


IT    l£ 


fc« 


ft  J 


:34  r* 


4-^ 


XT     1 


.n 


*'-n  »r 


vir^a  «Ci»9 


>'.'.  //    •I    ^    v,-»p«fc  a«  :»'-..    

'^  *>/#;,  f.  1;.  Wv ;«.:•  tyi* ^»^ 

I      '-ft'^y*^  y'tX  •»*-"*  •«*'P  K.  "Wisif.  to»- 
Jri'li    »^  **fr>^.». --- 

p.  ./.  •*9r:0nUi  vUp    £.  v:l4.   t<WK^2A 
a^'iCrr*«rJt     , 

Hqrjar*  ror  <yo  3f.  E  e^mMrr  of  r//pia|(  of 
/, .  v«^  jo«t    ^«Mt  ciT  Mi4ilAa4  &.  R 
ht'iti'^*!   t//wpftth  vM* 

Cui-'^-rt  No.  M,  ripper  plaff,  X.  E. 
r/niit'.r  E.  «Dd  of  pMapM  eof^g. 
(//«rf^*tfa  kM* 

tif,'i2t  S0  V»,t,  r*r^  biidfe,  Darham* 
v,i.«t.  e//pp«rr  plri;(.  tb.rd  fttep,  W.^ 
wiriff    t//wpaitfa  »bqtni«ot 

Htif\n-.  So.  67.  Main  ntnet  biid|[6,  Dar 
bAmriil*;.  ej/ptmr  ploj^.  third  stop,  E 
wtriif,  t//W|f«ih  Abatm«;ot 

WA«f«i  wttir  No.  4,  »qaare  cnt  on  S.  E J 
curn^r  nf  tUtiut,  a.  aud  ot  eopfng  of 
W    abfitmifit 

Bridtfo  No  M  B«'nnMt*«  road  bridge. 
liiiihsmvilM,  cfrfipor  plag,  lower  •top, 
W.  wing.  u>wpftth  abatroent 


137.« 
I37.M 
1T7.P* 

IS. 11 

119.70 

lat.M 

tJi.74  I 

1M.71 

140.88 

141.02 

141.10 


«:4 


«• 


»**•• •«»••• ' 


41§-27 

<ift  a; 

414.0B 

41«  0« 

4U.Ta 

4U.S1 

4I4.01 

41*.n5 

418.7a 

417.S40 

41t.Si 

4».4n 


List  of  Bbngh  Mares  New  York  State  Canals. 
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Tablb  No.  15-^{Continued). 


B  M. 

No. 


DESCRIPTION. 


261 


262 


263 


264 


265 


266 


267 


268 


269 


270 


271 


272 


273 


274 


275 


276 


277 


278 


279 


280 


281 


28J 
283 


281 


MilM 

from 

Green* 

bash. 


Bridfce  No.  60,  Shollhamer'e  road  bridge, 
copper  pluff,  second  step,  B.  wing, 
berme  abntment 

Cowasselon  aqnedact  No.  8,  copper  plog 
near  center  of  E.  face  of  coping  of 
buttress.  £.  wlnic,  towpath  ^de 

Bridffe  No.  60,  Lenox  basin  road  bridge, 
copper  plag,  second  step»  W.  wing, 
towpath  aba tment. 

Calvert  No.  88,  copper  plag.  ooplng  of 
parapet  OTor  facA  of  E.  wing,  towpath 
abatment 

E.  C.  &  N.  R.  R  bridge  at  Canastota, 
]>oint  cut  on  projection  of  third  coarse 
of  masonry  above  groand,  towpath 
abatment,  near  center 

Bridge  No.  61,  Peterboro  street  bridge, 
Canastota,  chisel  mark  on  coping, 
berme  vertical  wall,  W.  aide  of  bridge, 
fotftof  step 

Bridge  No.  62,  Main  street  bridge,  Can- 
astota, copper  plag.  third  step,  E. 
wing,  towpath  abatment 

Calvert  at  cider  mill,  Canastota,  copper 
plag.  N.  E.  corner  coping  of  parapet, 
thwpathside 

Bridge  No.  63.  Beebes  road  bridge,  cop- 
per  ping,  fourth  step,  E.  wing,  tow- 
path  abatment — 

Bridge  No.  64,  flerriok's  road  bridge, 
sqaare  cot  on  foarth  step,  E.  wing, 
towpath  abatment 

Cnivert  No.  43,  copper  plog,  N.  W. 
comer,  coping  of  parapet,  towpath  side 
at  Faller's  bridge 

Bridge  No.  66,  New  Boston  road  bridge, 
copper  plnff,  ioarth  step,  E.  wing, 
towpath  abatment 

Calvert  No.  44.  sqaare  cat  on  N.  W. 
comer  of  coping  of  parapet,  towpath 
side 

Briage  No.  67,  Canasaraga  road  bridge, 
copper  plog,  foarth  step,  E.  wing, 
towpath  side  abutment 

Bridge  No.  68,  Chitteoango  road  bridge, 
sqaare  cat  oo  second  step,  E.  wing, 
towpath  abntment 

Chittenango  Aqnedact  No.  4,  copper 
plag,  stone  nnder  coping  of  parapet 
w  wing  towpath  side 

Calvert  No.  4A,  sqaare  cat  on  N.  E 
comer  of  ooping  of  parapet,  tolrpath 
aide...: 

Bridge  No.  60,  Bolivar  road  bridge,  cop- 
per ploff,  atone  ander  ooping  of  bat> 
tress,  W.  wing,  towpath  abatment.... 

Bridge  No.  70,  whiters  toad  bridge,  cop- 
per plag,  ooping  buttress,  E.  wing, 
towpath  abatment 

Bridge  No.  71,  Pool's  brook  road  bridge, 
copper  plug,  coping  buttress,  E.  wiog, 
towpath  abatment 

Bridge  No.  72,  KirkviUe  road  bridge, 
copper  phig.(ooptng  buttresa,  E.  wing, 
towpath  abutment 

Calvert  No.  47,  copper  plug,  N.  E.  oor> 
ner  coping,  towpath  parapet 

Cnivert  No.  48,  copper  plug,  N.  E.  cor- 
ner of  coping,  towpath  parapet 

Bridge  No.  73,  Ifanllus  road  bridge, 
copper  plug,  lower  step,  E.  wing, 
berme  abutment • 


142.08 
142.66 
143.78 
144.86 

145.66 

146.05 

146.34 

146.92 

147.80 

148  29 

148.88 

149.75 

150.44 

150.84 

152.39 

152.74 

153.06 

163.61 

154.60 

155.79 

156.94 
157.42 
157.86 

159.94 


Eltvation  a  both 


Mean  tide» 
New  York, 
1900. 


Oreenbush, 
1901. 


420.288 
416.825 
418.161 
414.202 

418.434 

416.523 

419.170 

415.392 

419. 1*47 

410  403 

414.974 

419.503 

414.161 

419.613. 

418.607 

418.916 

414.357 

420.200 

421.480 

421.200 

421  690 
412.816 
400  784 

419.411 


Mean  tide. 
New  York, 
1901. 


435.018 
481.055 
482.891 
428.932 

438.164 

431.353 

433.900 

430.122 

438.877 

484.133 

429.704 

434.233 

428.891 

434.343 

433.887 

433.646 

429.087 

434.930 

436.210 

485.080 

436.420 
427.046 
421.514 

484.141 


686 


Skfokt  or  Statb  EvemcDL 


B.  M. 


DK8CBIPTIO¥. 


Bffidg*  Vo.  ?•, 
aqumm  cut  •■ 
wing,  Wwpath 

OnlTert  V«.  4f .  i 


Mt»K. 


MpiBf    FM1ft{i«t,    S. 


F»«IU 


2B0  I  BrM|»V«.78. 

■  S^t^sf-fi:^. 

Prlrau  brfdcn,   p«iBt  eat  on 
•tap,  K.  wiBiE.  towpafth  side... 

Stap  gate  I  Bile  S.  d  loek  Ho.  47.  cop- 
per ptaf.  W.  ead  of  eopinf,  tonrpetii 


294 
295 


297 

298 


299 


300 
301 


802 


803 


804 


805 


807 


308 


809 


Plvfr 


Loek   Ho.  47. 
S.  B.  beOew  odeis,  taw 

Loek  Ho.  48,  ofrmau^'  oopper  pins. 
8.  E.  bollow  qooin.  towpetk  look 

Bridge  No.  80,  Willlem  etceet  bridge. 
Syreeoee,  oopper  ping,  third  etep,  2. 
wlog,  towpetb  ebutmeot 

Bridge  No.  81.  Catheriiie  street  bridge, 
Syraciue,  sqnue  eat,  W.  of  bridge 
•eat  on  Tertical  wall,  towpeth  aide. . . 

Lock  No.  49.  Sjraooae,  oopper  plog, 
8.  £.  bollow  qaoln.  iowpaito  look 

Bridge  No.  82,  Oraoge  street,  Syraenae, 
•qoare  oat  on  second  step,  K.  wing, 
towpatb  abntment 

Bridge  No.  88,  Grape  atreet,  Syraooae. 
oopper  plug,  third  Atep,  w.  wing, 
towpath  abatment 

Weigh  lock,  Syracuse,  oopper  ping. 
N.  £.  hollow  qaoin 

U.  8.  O.  8.  B.  M.  at  weigh  lock,  Stte- 
case.  N.  Y.,  tablet  set  in  door  sill  of 
entrance  to  Colleotor's  office 

Bridge  No.  86,  Salln*  street  bridge, 
8yracase,  squAre  cut  8.  W,  comer  on 
belting  of  abntmeot  2|  feet  above, 
towpath  side 

Bridge  No.  87,  Clinton  street  bridge, 
8yracase,  sqnare  cat  on  N.  W.  comer 
of  £.  fonndatlon  atone  to  atairway  on 
towpath  side 

Bridge  No.  89,  West  street.  Svracuae, 
copper  plug,  in  eap  atone  N.  B.  o<niier 
lift  tower 

Bridge  No.  90,  Geddes  street,  Syraooae, 
S.  W.  comer  stairway  landing  pier, 
foot  of  W.  towpath  stairs  and  u.  8. 
G.  S 

N.  7.  C.  K.  B.  bridge  over  Genesee 
Mtreet  bridge,  Syracuse,  square  cut  on 
first  step,  8.  wing,  west  abutment.... 

Bridge  No.  92,  Bridge  atreet,  Syracuse, 
sonare  cut  on  stone  under  coping,  W. 
wing,  towpath  abatment 

Discharge  well  near  Salt  Company'a 
bridge,  copper  plug.  8.  W.  corner 
stone  coping 

Bridge  No.  93,  Blast  Furnace  road 
bridge,  sqnare  cut  on  coping  at  but- 
tress,  W.  wing,  towpath  abutment... 


MOca 


imjm 

IM.TB 

181.88 
lfl.n 

188.88 

185.t< 
188.70 

188.78 
187.25 
187.44 

187.81 

168.88 
188.15 

168.17 

168.26 
188.42 

168.42 

168.61 

168.67 
168.96 

160.68 
170  25 
170.58 
170.05 
171.48 


Hev 


tSi 


ntide. 
w  Tsrk, 
lOIL 


421  7 

414.87 


428.188 

410.785 
417.000 

418.337 
4I8.8M 


n7.003 
305.973 

394.721 

801.351 
889.154 

390.576 

302.861 

891.506 
801.814 

392.486 
880.936 
392.947 
800.804 
304.0M 


435.1C3 

488  J8I 

4S0.4BS 

484.913 

4S4.5IS 

432.6)9 

481.047 

431.889 

«     4a0.9l8 

413.690 

412.633 

410.701 

480.451 

408.0M 
408.8a4 

405.306 
407.591 

4M.236 

406  544 

407.216 
404 .6e€ 
407.677 

4fl8.8M 
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Tablb  No.  IS-^OofiCimMtf). 


Ko. 


DESCRIPTION. 


810 

811 

312 
813 

314 

315 

316 

317 

318 

319 

320 

321 

822 


324 
825 
326 

327 

828 
829 
380 
831 
832 


Blbtatiok  Abotb 


Bridge  No.  94.  Oere*8  Landfaig  bildce, 
copper  plog.  eopiDK  battreee,  w. 
wini;,  towpMh  abatment 

OnlTert  aboDt  700  feet  B.  of  look  No.  50, 
•qniure  oat  on  N.  B.  oomer  of  parapet 


cdpUig.  towpath  aide, 
ock  No. 


Lock  No.  50,  copper  plas,  S.  B.  hollow 
qaofn  between  aoobore,  wwpatta  look. 

Bridge  No.  95,  Gere's  road  bridge, 
copper  plog,  lower  step,  B.  wing, 
towpath  abatment 

Bridge  No.  96,  Belle  Isle  road  bridge, 
copper  plug,  lower  step,  W.  wing, 
towpath  abutment 

First  culvert  B.  of  Ambov  road  bridge, 
copper  ping,  W.  end  or  parapet  cop* 
in^,  towpath  side 

Bridge  No.  97,  Amboy  road  bridge,  cop- 
per ping,  lower  step,  W.  wing,  tow 
path  abntment 


Nine  mile  creek  aqnednct,  copper  ping, 
N.  W.  comer  of  coping  of  B.  retaining 
wall,  towpath  side 

CnlTort  No  68,  sqnsre  cnt^  N.  B.  comer 

.  of  coping,  B.  wall,  first  calvert  E.  of 
Camillns  road  bridge,  towpath  side. .. 

Bridge  No.  98,  Camillas  road  bridge, 
copper  plog,  lower  step,  W.  wing, 
towpath  abotment 

Bridge  No.  99,  Newport  road  bridge, 
copper  plug,  lower  step,  W.  wing, 
tow^th  abntment 

U.  8.  Gh.  8.  B.  H.,  Newport  at  Warners  a 
Brie  Canal  bench-mark  i  S.  W.  comer 
of  hotel  bam,  80  feet  N.  of  canal, 
chisel  mark  on  bonlder 

Bridge  No.  100.  Memphis  road  bridge, 
copper  ping,  lower  step,  B.  wing,  tow- 
pfttn  abutment 

Oalrert  No.  69,  |  mile  W.  of  llemphls, 
copper  plag,  coping  of  bnttress,  W. 
wfng.  towpath  abatmeot 

Bridge  No.  101,  Peru  road  bridge,  copper 
plug,  loiver  step,  W.  wing,  towpath 
abutment 

Bridge  No.  102,  Shanty  Point  road 
bridge,  copper  ping,  third  step,  E. 
wing,  towpath  abntuteni 

Carpenter  Brook  waste- weir,  sqaare  cut 
on  N.  E.  oomer  of  coping  of  w.  wall, 
towpath  side 

At  Jordan  Cement  Works,  sqaare  oat 
on  S.  E.  corner  of  concrete  ioandation 
at  end  of  R.  R.  siding  at  back  angle  of 
towpath 

Bridge  No.  108.  Beaver  St.  Jordan,  cop- 
per plag.  lower  atep,  W.  wing,  tow- 
path  abntment 

Jordon  Aqnednct,  copper  plug,  coping 
of  parapet,  eaat  wing,  towpath 
aide : 

Bridge  No.  104,  Main  street,  Jordan, 
copper  ping,  lower  step,  west  wing, 
towpath  abutment 

Bridge  No.  105,  Hamilton  street,  Jordan, 
copper  plug,  lower  step,  east  wing, 
towpath  abntment 

Look  No.  61,  copper  plug,  southeast 
hollow  qaoin,  towpath  lock 


Miles 

ftom 
Green- 
baak. 

Mean  tide. 

New  York, 

1900. 

Greenbnsb, 
1901. 

Mean  tide, 

New  York, 

1901. 

171.96 

898.629 

864.095 
396.870 

402.218 

402.181 

898.195 

401.933 

896.922 

890.506 

402.820 

402.829 

898.840 
402.769 
892.412 
399.809 
400.858 
897.774 

898.030 

400.273 

400.546 

399.398 

399.401 
896.888 

408  359 

178.06 

398  825 

178.17 

411  600 

178.86 

416.943 

174.19 

416.911 

174  94 

407.925 

176.08 

416.652 

176.96 

411.652 

176.68 

• 

405.238 

177.10 

417.550 

179.21 

417.559 

179.23 

•••■•••••••• 

413.570 

181.79 

417.499 

182. 5S 

407.142 

188.40 

414.629 

184.83 

416.588 

184.85 

412.504 

185.26 

412.760 

186.60 

415.003 

186.87 

415.276 

186.96 

414.123 

187.14 

414.131 

188.07 

411.613 

B.    * 


£«• 


'.  r 


^ 


'♦-9»     '- 


»r 


<^  •    ^ 


•Ttlt       Mm 


Uk 


tr^  ^t              '  '^^» 

_  ^ 

**•     **-      -^  .%•    s.    1 

:^  ■  .^•t     4r  ^is*ij 

-.  •     M     «**Mr^     T*^*    i 

^    '-  -'          ^■1P^^-..1__ 

^   ■ .'  ^  >— ,i 

^'o-'.-^.  "^      r^e«<»    •wf 

■j--*^          C    ~ 

4"» 
MO 


%  "i*"    •  -  -r  •    f      f      .r»  •  ^^     T     1^   V  4*^^ 

IT     <  •  •    » If     ^    '  '  •  -  .t   «r«^    i    »  1  i 

•»  ,«•  '   #  .#•    "».**»■  ., 

*'    ,      /      *    •  >'«.        «»«'*•        ,  

*A,',-^0^      y  .J.      A****     «•*">       it       "»  It 

^  »  .'«  A   *./.   ■n<*n-     .,,  ., 

r      *  , 

K»  *./-     }f'r       ,.7      ''^4ai«»     t0t»*X     Va^X 

»  /  /     t/^«^«.*A   ftV.UMA*     'S,  A    <«.    A. 
15    if  . 

tO'i»*t.    ■•*;,   tf'/m    **'    ^>J     If.    »<*i*,  <^f* 
j/^lr  j^,*-*    I;    H  «#    «*    fc   M   

htf'.v^.    uty^t    \,.ut     Ufw*ir   afUgp,  £ 
•»,>./   UfWf^tf,  ttt/',*ni^ft  .         

'ouff^r    p\nv.    n-*trtA    ttUip,    W.  wib^ 

Uf-nptiU  tthtt\ut*iu%     

Cf^tim    Hnmk    »f\*i»Auty,    t^tpy^r    pl'tfL.' 


M.  S 


JS  « 


.16  3 


lis  « 


lf».«7 


f//W|ii»lh 


1».M 
1W.70 
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Tablb  No.  16^(OofMliMf0d). 


DESCRIPTION. 

Miles 
from 
Green- 
bush. 

Blbtatioh  Aboyi 

B.  M. 

No. 

Mean  tide. 

New  York, 

1900. 

Greenbush, 
1901. 

Mean  tide. 

New  York, 

19J1. 

350 

Bridge  No.  120,  Baokllii*s  firm  bridge, 
sqiure  oat  on  third  step,  W.  wing, 
towpath  abatment. 

198.81 
199.81 
199.89 

* 

200.19 
200.64 
200.79 
202.96 
202.96 
203.21 
204.22 

204.96 

882.622 
383.678 
383.419 
883.168 
888.460 
888.293 
383.158 
882.898 
878  068 
880.071 

882.851 

897.852 

357 

Bridge    No.    121,  Salt  street,    Monte- 
Buma,  copper  plug,  fonrtti  step,  W. 
wing,  towpath  abntment  ,--,.^- -,,... 

398.408 

358 

Bridge  No.  122,  Change  bridge,  Monte- 
sama,  copper  plag,  seoona  step,  W. 
wlnfiT.  towvath  abntment 

898.149 

359 

Bridge   No.  123,  Clark  street,    Monte- 
zuma,   copper  ping,  third  step,    W. 
wlnff.  townath  aontmentr. ...... ....... 

897.898 

340 

Seneca   Blver  aqaedact,  A  12,  Monte- 
snma,  copper   plug,  ooplng   parapet, 
E.  end,  towpath  side 

Seneca   River  aqnednot,  A  12,  Monte- 
zuma, copper  ping,  ooplng  parapet, 
W.  end,  towpath  side. 

Bridge  No.  124,  May's  Point  road  and 
Chance  bridge,  copper   plug,    third 
sten.  ^7.  wins.  S.  abntment 

898.190 

861 

898.028 

362 

897.888 

863 

Bridge  No.  124,  May's  Point  road  and 
Change  bridge,  17.  S.  G.  S.,  tablet  net 
in  third  step.  S.  abutment.  W.  wiog.. 

First  culvert  W.  of  May *s  Point  bridge, 
square  cut  on  S.  W.  oomer  ol  coping, 
towpath  abutment. ................... 

897.628 

364 

892.798 

365 

Second  oulFert  W.  of  May's  Point  bridge, 
copper  plug,  ooplng  of  parapet,  tow- 
path  side............... 

894.801 

366 

Bridge  No.  1.  Western  Division,  Wayne 
county  line  bridge,  point  cut  on  pro- 
jection of  fifth  coume  of  masonry  below 
Coping,    near  center,  towpath   abnt- 
inent 

897.081 

LIST 


OF 


BENCH    MARKS 


NEW  YORK  STATE  CANALS 


OSWEGO    CANAL, 


FROM  SYRACUSE  WEIGH  LOCK  TO  OSWEGO. 


PROM  LEVELS  OF  1900  AND  1901. 


Table  Ko.  16. 

Litt  of  Bench  Mark:  Oswego  Canal,  8wra9ua$  Weigh  Loch  to  Ocwegc.  Syraeucc  (•  Lech  No,  S, 
UvfU  ^  1901.  Uttd  hock  to  Phoenix,  digcrenccc  /rem  Uvcla  nf  1900.  Phoen\»  to  Omeego^ 
dn>ferencee  from  levels  of  U.  8.  D.  W.  


Blitation  Abo  yb.  ' 

DB8CRIPT10N. 

Miles 

tWBk 

weigh 
looL 

B.  M. 

No. 

Mean  tide. 
New  York, 

Greenbush, 
1801. 

Mean  tide. 
New  York, 

1 

1900. 

190i: 

0 

Weigh  look,   BynooM,   «wpper   plug, 

. 

N  R  bollow  anoin......... .......... 

0 

889.164 

403.884 

1 

Willow  ttroet  bridge,  SjrMi&M,  eopper 
plug,    third   step,  8.  wiog,  towpatb 

• 

ftbntnieDt. ...•....•..- ................ 

.17 

898.068 

407.708 

2 

BlTlslon  streflt  bridge,  Syraonse.  oopper 

plug,   third  step,  8.  wing,   towpath 

abutneiit  ........•.••.....>•••>•..... 

0.66 

891.284 

• 

406.014 

S 

Bsar  street  bridge,   SyreooM,  oopper 

)>log,   first   step,   S.  wing,  towpath 

abutineDt  ............  -..••■•....•..•• 

1.80 

890.887 

405.117 

4 

Look  No.  1,  oopper  plug,  N.  B.  lower 

hAmie  hollow  anofn......... •■.... ...* 

1.68 

888.857 

406.987 

5 

Look  No   2,  oopper  plug,  8.  B.  npper 

toimaih hollow  anoin ................. 

1.82 

878.284 

892  964 

6 

Look  No.  8,  oopper  plug,  K.  B.  lower 

VFVrflV     W W  ■ 

townath  hollow  anoin ................ 

1.94 

867.053 

881.782 

7 

Change  bridge,  square  oni  on  ooping 
bntlreiis,  N.  wing,  W.  abutment 

Change  bridge,  eopper  ping  in  W.  side 
of  ooping,  N*.  wing,  B.  abutment 

R ,  W.  A  O.  B.  R.  bridge,  square  out  on 
coping  of  buttress,  8.  wing,  towpath 

2.10 

359.554 

874.284 

8 

SF  V  V  •  S^^  w 

8.61 

859.994 

874.724 

• 

IF  ■  ^  •  V  eiw 

• 

abntmeot  ............................ 

8.61 

858.094 

872.824 

10 

CulTort,  square  out  en  K.  W.  eap  stone. 

townath  side......................... 

4.86 

851.686 

866  426 

U 

VMv w  a#ue van     ^eM,mm^ •  ■•••••  •••••  ■  •••••■  «•■••• 

LiTorpool  road  bridge,    oopper  plug. 

first  step,  8.  wing,  towpath  abutment. 
CulTort,  square  out  on  N .  W.  oap  stose, 

4.91 

858.544 

878.274 

12 

•Fl  IP*  A  V^ 

to  wnath  aide .......................... 

6.97 

851.875 

866.105 

18 

b^^  W9  k^^a  was  ip*^a^y  ••••  •  ••••  •••••••••■•  •■•••• 

Road  and  Change  bridge,  oopper  plug, 

first  step,  8.  wing,  towpath  abutment. 

Look  No.  5.  oopper  plug,  N.  B.  lower 

eFw^F*  AV^r 

6.92 

859.481 

874.311 

U 

^F  fl  ^  •■■A  A 

towpath  hollow  quoin,  between  an- 

chors ................................. 

7.88 

857.296 

872.025 

16 

Copper  plug  in  door  sill  of  briok  build- 

VF ■  flV  •  ^rV^F 

ing  60  feet  K.  of  B.  wing  of  highwi^ 

bridge  oTor  8eBeea  riTor,  at  Belnum . . 

Oopper  plug  on  ooping  of  guard  lock, 

rhosnix,    oetween  atraps  on  8.   B. 

13.78 

870.299 

856.688 

870.868 

10 

hollow  quoin 

17.00 

866.884 

850.678 

865.408 

17 

Look  Na  6.  oopper  plug,  ituah  with 
masonry,  between  anohors  on  lower 

hollow  quoin  (T.  P.  side) 

20.00 

861.620 

846.959 

861.689 

18 

Look  Ko.   7,  oopper  plug,  fiush  with 
masonry,  between  anohors  of  middle 

hollow  onoln  (T.  P.  side) 

22.88 

854.460 

889.799 

854.529 

18 

At  Pulton,  K.  T.,  oopper  plus,  fiush 
with  masonry  on  first  step  of  8.  wing 
wall  of  B.  abutment  of  hignway  bridge 

onN.  First  street 

27.70 

888.420 

808.758 

828.489 

30 

Qvard  look  No.  i,  oopper  plug,  flush 
with  masonry,  between   anonoro  of 

«F^WF  •  ^n^w 

middle  hollow  quoin  (T.  P.  side) 

80.88 

812.990 

298.829 

818.058 

81 

Look  No.  18,  oopper  plug,  flush  with 
masonry,  between  anohors  on  N.  B. 
lower  hollow  quoin  (T.  P.  side) 

88.47 

802.280 

287.568 

803.389 

83 

Look  Ko.  16,  oopper  plug,  flush  with 
maaonry,  between  anohors  on  K.  B. 

lower  hollow  quoin  (T.  P.  side) 

Top  of  iron  bolt  of  masonry  of  old  <3ot- 

86.66 

287.680 

872.868 

387.699 

38 

emment  pier  at  the  foot  of  W.  Third 
street.  0.6  feet  trum  B.  lace  of  piei , 
8.6  fleet  K.  ot  K.  line  of  wooden  dook 

1     iMdinc  to  bo«t  boaMi  bolt  is  ■imkl 

one-half  Inch  below  top  of  masonry. 

and  the  lettera  "U.  8."  are  obliterated 

by  f^esh  masonry.    This  corresponds 

to  bench  mark  *'A'*  Oswego  of  the 

U.  8.  Lake  Burrey  deration  851.96... 

88.61 

268.860 

288.189 

268.919 

LIST 


f 

OF 


BENCH    MARKS 


NEW  YORK  STATE  CANALS 


MIDDLE  DIVISION. 


SENECA    RIVER, 


FROM  PHOENIX  TO  CLYDE. 


FROM  LEVELS  OF  igcxa  AND  1901. 


Table  No.  17. 


:w  of  Btfuoli  JTarto.  SeiMoa  BiMr-Jntfdto  Dlvteto*,  Thomi.ix  to  Oiydt.  JVomJPfcomto  to  B.  JT.  80 
frrnn  levOa  of  1900  adapled  to  1901  datum.  IVow  £.  JT.  60  to  ClydfloveU  ofl900eorreetody\»r  new 
elevation  at  Clydo,  determined  by  levefo  qf  1901  and  adapted  to  1901  datwn, 

NoTK— Dlstanoet  glTen  are  from  Bwge  Canal  Soirey  Statfon  0.0  at  Three  RiTer  Polat. 


>.  Ma 

Mo. 


5S 


54 
55 

36 
57 

54 

59 
60 
61 

62 

68 

64 
65 
66 

67 
68 

«9 


DBSOBIFTION. 


MU«a 

from 

Three 

RiTer 

Point. 


From  XT.  8,  D.  W.  B.  JT.,  at  Phoentm^  JV.  T. 
To  1.8  mitet  eaet  of  Clyde,  N.  T. 

n.  8.  D.  W.  B.  M.,  at  Phoenix,  N.  T.,  a  copper  nail  In 
root  of  oak  tree,  located  about  7B0  feet  8.  W.  In 
the  direction  of  highway  from  the  Intereectlon 
of  highways,  about  UOO  feet  eaet  of  bridge  orer 
Brandy  Brook  and  about  190  feet  8.  E.,  at  right 
angles  to  highway,  from  this  highway  also 
about  450  feet  north  of  north  edge  of  Oewego 
Canal ••• 

Copper  Plug  on  coping  of  Guard  Lock  Na  l. 
Phoenix,  N.  Y.,  between  straps  on  the  8.  E.  hol- 
low quoin 

Copper  Plug  In  step  on  east  wing,  north  abutr 
ment  of  bridge  orer  Oneida  BXrer  at  Three 
River  Point 

Copper  Plug  In  door  sill  of  brick  building  00  feet 
N.  of  the  B.  wing  of  Mghway  bridge  over 
Seneca  River  at  Belgium 

Nail  In  root  of  20"  elm  tree  on  property  of  Henry 
Lacey,  890  feet  from  Italian  snanty  and  060  feet 
from  place  where  ditch  running  Into  Beneca 
River  crossea  division  line  between  lands  of 
Henry  Laoev  and  Luke  Col  Uns 

Nail  In  root  of  elm  tree  located  fOO  feet  from  the 
dwelling  of  John  Doyle  at  foot  of  btufC  on  flats 
8.  side  of  Beneea  lUver,  one  and  one^eighth 
miles  below  Cold  Spring  Bridge 

Highest  point  on  stone  monument  at  Sta.  807+ 
80. 'A  anout  780  feet  above  Cold  Spring  Bridge, 
on  the  left  bank  of  Seneea  River 

Nail  In  root  of  oak  tree  about  40  feet  W.  of  wire 
fence  on  property  of  Jav  B.  Klein,  about  6,000 
feet  above  Cold  Spring  Bridge 

Nail  In  root  of  16"  elm  tree  on  back  angle  of  tow 
path  on  property  of  Jay  B.  Klein,  0  feet  from 
wire  fence  about  1,000  feet  W.  <tf  division  line 
between  properties  of  Alonso  Wagner  and  J.  B. 
Klein 

Nail  In  root  of  16"  poplar,  170  feet  E.  of  teldge 
over  small  creek  and  800  feet  from  division  line 
between  properties  of  Harriet  aad  Elmer  Dixon 
and  K  I.  Blsdle,  and  on  the  proper^  of  B.  L 
Blsdle .' 

Hall  In  root  of  10"  ash  tree  on  left  bank  of  Seneca 
River  800  feet  from  division  line  between  prop- 
erties of  W.  8.  Names  and  Curtis  Names,  on 
Brqpertyof  W.  8.  Names,  about  1,900  feet  above 
).  L.  ft  w.  R.  R.  bridge,  near  Baldwinsvllle. . . . 

Point  on  Stone  Monument  near  slaughter  house, 
about  TOO  feet  below  look  In  Baldwinsvllle  side 
cut  canal 

Point  cut  In  ooptng  on  the  8.  side  of  last  stone  on 
the  W.  end  of  wall  at  tha  N.  end  of  Baldwins- 
vllle dam 

Nail  In  root  of  elm  tree  on  property  of  Otis  M. 
BIgelow,  one-half  mile  from  Baldwinsvllle 
post-ofllce,  on  the  N.  river  bank 

Highest  point  on  boulder  on  top  of  river  bank, 
on  property  of  Mrs.  Jennie  M.  Adslt,  000  feet 
from  farm  houie  and  430  feet  from  highway. . . 

Kark  out  on  boulder  800  feet  from  water's  edge, 
10  feet  from  angle  In  rail  fence  between  prop- 
erties of  Judson  Haerfleld  and  Hannah  Bntlar, 
on  Haerfleld  property 

Nail  In  root  of  elm  tree  0  feet  from  river  on  the 
property  of  Adelbert  and  Frank  Fowler,  1,078 
feet  from  W.  line  and  1,100  feet  f^om  their  B. 
property  line  about  four  miles  above  Baldwins* 
vlUe,  opposite  property  of  Seneca  River  Brick 
Co 

Nail  In  root  of  chestnut  tree  on  land  of  D.  B. 
Yoorheese,  000  feet  from  Yoorheese  E.  line  and 
8,000  feet  from  his  W.  line,  Plalnville,  N.  T 
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B.  K. 

NOw 


898 
899 

400 

401 
409 
408 
404 

U.S. 

a.  s. 

405 
406 

m 

408 

409 
400 
411 

413 

418 
414 
415 
418 


U.S. 
Q.  S. 

417 


418 

419 
420 
421 

422 
428 

424 

428 
428 

427 
428 


DBSCRIPTIOIL 


Dire  CalTert  (about  8.1  mllM  W.  of  LyoBB),  tow 
patli,  on jMirapec  wall,  marked  r  ] 

N.  T.  a  B.  R.  BHdKe  (about  2.1  mllM  E.  of 
Newark),  E.  wing,  lower  step,  marked  []..... 

Dive  Culyert  (about  1.8  miles  £.  of  Newark), 
towpath,  on  centre  parapet  wall,  marked  [  1 . . . 

LockYiUe  Lock  No.  57,  Newark,  berme,  on  E.  hol- 
low quoin,  marked  M 

Hiddle  LockTllle  Lock  No.  58.  Newark,  berme,  on 
S.  hollow  quoin,  marked  [  ] 

Upper  LockTllIe  Lock  Na  5^,  Newark,  berme,  on 
£.  hollow  quoin,  markedr  ] 

Charles  Street  Bridge  No.  24,  Newark,  towpath, 
onE.  wing,  marked  [  } 

S  Newark  Baptist  Church,  comer  Charlee  and 
Miller  streets,  tablet  in  wat6r>table,  marked 
457,  0. 8.  W.  G.  O 

Waste  weir,  Newark,  towpath,  middle  parapet 
wall,  marked  [] 

Allertoa'8  Highway  Bridge  No.  28  (about  1-8  mile 
W.  of  Newark),  towpath,  on  K  wing, 
markedr  ] < 

Peck's  nigh  way  Bridge  No.  27  (about  1.9  mllte  W. 
of  Newark),  towpath,  on  W.  wing,  marked  [1. 

Sweesey*s  Farm  Bridge  No.  28  (about  1.0  mile  E. 
of  Port  Gibson),  towpath,  B.  wing,  first  oonise 
below  coping,  marked  O 

Palmer's  Farm  Bridge  No.  89  (about  0.6  mile  E.  of 
Port  Gibson),  towpath,  on  E.  wing,  marked  [  ]. 

Port  GlbRon  Bridge  No.  80,  towpath,  on  W.  wing, 
marked  [] 

Galloway's  Highway  Bridge  No.  81  (about  2.8 
miles  E.  of  Palmyra),  towpath,  E.  wing,  on 
lower  step,  marked  [] 

Kent  Street  Bridge  No.  81^,  Palmyra,  berme,  on 
W.  wing,  on  second  lower  step,  marked  [  ]  .... 

R.  R.  Avenue  Bridge  No.  82,  Palmyra,  berme,  on 
W.  wing,  marked  [  ] 

Church  Street  Bridge  No.  84,  Palmyra,  towpath, 
on  B.  wfng.  lower  step,  marked  [  j 

Change  Bridge  No.  85  (about  1.2  miles  W.  of  Pal- 
myra), towpath,  E.  wing,  N.  side,  marked  M. . 

Mud  Creek  Aqueduct  (about  1.4  miles  W.  of  PaW 
myra),  towpath,  W.  wing,  on  buttress,  marked 

i  Mud  C^Kek  Aqueduct  (about  1.4  miles*  W.  ef  Pal 

\    myra),  towpath,  W.  wing,  on  buttress,  copper 

(     tablet,  marked  448  feet , 

Crandell's  Highway  Bridge  No.  86  (about  1.8 
miles  W.  of  Palmyra),  towpath,  on  E.  wing, 
marked  [  ] 

Clark's  Farm  Bridge  No.  87  (about  2  miles  E.  of 
Macedon),  towpath,  E.  wing,  lower  step, 
marked  r  J , 

Lock  Na  A,  Macedon,  berme,  on  middle  hollow 
quoin,  marked  [  j 

Lock  No.  61.  Macedon,  berme,  on  middle  hollow 
quoin,  marked  [  ] 

Frear's  Highway  Bridge  No.  41  (about  1.2  miles 
W.  of  Macedon),  towpath,  on  W.  wing, 
marked  r  ] 

Waynepoix  Highway  Bridge  No.  42,  towpath,  on 
W.  wing,  marked  [  ] 

Enappsville  Highway  Bridge  No.  48  (about  2.2 
miles  E.  of  Falrport),  towpath,  on  E.  wing, 
marked[]  

Thomas  Creek  Culvert  No.  26  (about  1.2  miles  E. 
of  Falrport),  towpath,  on  center  parapet, 
marked  [  ] , 

Baker's  Highway  Bridge  No.  44  (about  0.5  mile  E. 
of  Falrport),  towpath,  on  E.  wing,  marked  [  J. 

Waste  Weir,  Falrport,  towpath.  middle  parapet 
xy|kii  mArkMf  r  I 

Fnllman's Basin BridgeNo.V? (about i.i  miles W. 
of  Falrport;.  towpath,  on  E.  wing  marked  [  ]. . 

Pipe  Culvert  No.  27  (about  1.5  miles  W.  of  Fair- 
port),  towpath,  middle  parapet  wall,  marked£  ] 
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222.17 
20.82 
288.80 
884.18 
884.89 
824.45 
884.98 


888.81 


887.S8 
887.9S 
888.47 

881.04 
832.88 


838.82 
884.60 

834.71 

884.71 

835.18 

235.49 
236.60 
237.44 

238.61 
240.77 

243.06 

244.10 
244.75 
845.25 
246.84 
848.76 


Mean  tide. 

New  York, 

1900L 


418.189 
426.018 
418.988 
431.850 
489.656 
447.652 
448.879 

468.678 
446.841 

450.580 
449.875 

449.877 
450.260 
450.154 

480.675 
450.048 
452.309 
443.558 

U9.6n 

447.718 

447.783 

451.104 

451.199 
457.413 
464.550 

466.869 
467.468 

468.572 

• 

462.650 
468.606 
467.358 
467.073 
457.117 


Orsenbiiah, 
1901. 


403.301 
411.176 
404.145 
416.512 
424.817 
482.714 
484.041 

448.835 

488.008 

485.788 
485.067 

435.039 
48S.428 
485.818 

435.837 
485.210 
437.471 
403.730 
434.883 

488.878 

482.895 

436.266 

486.861 

442.575 
449.712 

452.031 
458.630 

458.784 

447.818 
453.768 
452.520 
458.235 
442.871 


Mean  tide^ 

New  York, 

190L 


418.081 
425.905 
418.879 
431.212 
489.547 
447.444 
448.771 

458.565 

448.788 

450.452 
449.767 

449.f69 

450.152 
450.046 

450.567 
449.940 
452.201 
418.450 
449.563 

447.608 

447.625 

450.996 

451.091 
457.805 
464.442 

466.761 
467.360 

468.464 

462.512 
468.493 

467.«0 
466.965 
457.009 
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DESCRIPTION. 


MUet 

from 

Oreen- 

buili. 


Oalnes  Baaln  Brldse  Na  ISO,  1.70  mUet  W.  of 
Albion,  towpath  abutment,  W.  wing,  on  lower 
step,  marked  [  1  with  aehisel 

Eagle  Harbor  Brtdge  No.  181,  towpatb  abutment, 
E.  wing,  lower  step,  marked  [  3  with  a  chisel. . 

Eagle  Harbcnr  Bridge  No.  181,  towpath  abutment, 
B.  wing,  lower  step,  copper  bolt,  marked  U.  8. 
O.  8.  B.  K.  616  ft 

Starkweather's  Farm  Bridge  No.  183.  0.60  mile 
W.  of  Eagle  Harbor,  towpath,  E.  wing,  marked 
[]  with  chisel 

Long's  Bridge  No.  184,  1.8  miles  E.  of  Knowlea> 
TlDe,  E.  wing,  towpath  abutment,  face  oomer, 
marked  []  with  chltel 

DlTe  Culvert  No.  91,  0.50  mile  S.  of  KnowlesrlUe, 
towpath  parapet,  marked  [  1^ 

KnowlesTllle  Bridge  Na  186,  w.  wing,  towpath 
abutment,  second  lower  step,  marked  [  ]  with  a 
chisel 

KnowlesTllle  Stop-gate,  1 .75  miles  W.  of  Knowlet- 
vllle,  E.  abutment,  towpath  side,  marked  [  ]. . . 

Beal's  Bridge,  1.8  miles  B.  of  Medina,  towpath 
abutment,  B.  wing,  marked  [  1  with  a  chisel. . . 

Hastlng's  Bridge  No.  187.  1.0  mite  E.  of  Medina, 

'  W.  wing,  towpath  abutment,  on  oomer  ooplng, 
marked  [  1  wlih  a  chisel 

HoUowaj's  Bridge  No.  138,  Medina,  E.  wing,  tow- 
path  abutment,  marked  [  ]  around  anchor  bolt. 

Medina  Aqueduct,  Medina,  W.  buttress,  on  the 
N.  W.  comer,  marked  [  ]  with  a  chisel 

Church  Street  Bridge  Na  189,  Medina,  E.  wing, 
towpath  abutment,  marked  [  ]  around  anchor 
bolt 

Prospect  Street  Bridge  Na  140^,  Medina,  E.  wing, 
towpath  abutment,  copper  bolt,  marked  U.  8. 
O.  S.B.M 

Old  Stop-gate,  0.70  mile  W.  of  Medina,  E.  end  of 
towpath  abutment,  marked  [  1  with  red  paint. 

Dive  Culvert  No.  lOU,  1.3  mlleH  W.  of  Medina,  on 
towpath  parapet,  marked  [  ] 

Jackson's  Bridge  No.  141,  3.0  miles  W.  of  Medina, 
W.  wing,  towpath  abutment,  marked  [  ]  with  a 
ehtsel 

Shelby  Basin  Bridge  No.  143.  2.7  miles  W.  of 
Medina,  E.  wing,  towpath  abutment,  marked 
I  ]  with  a  chisel ,... 

Gorman's  Brtdge  No.  148, 1.70  miles  E.  of  Middle- 
port,  E.  wing,  towpath  abutment,  marked  [  1 
with  a  chlsvl 

Dive  culvert  No.  104.  .60  mile  E.  of  Mlddleport, 
on  center  of  towpath  parapet,  marked  [  ]  with 
chisel 

Main  Street  Bridge  No.  149,  Mlddleport,  W.  wing, 
towpath  abutment,  on  lower  step,  marked  [  ] 
with  chisel 

Dive  Culvert  No.  106,  .80  mile  W.  of  Mlddleport, 
on  towpath  parapet,  end  of  coping,  marked  [  ] 

Watson's  Bridge  No!  'uV.'i .'to*  in'lies'  W !  of  Mld- 
dleport, W.  wing,  towpath  abutment,  marked 
[  1  with  a  chisel 

Hurd  B  Bridge  No.  148,  3.30  miles  W.  of  Middle- 
port.  £.  wing,  towpath  abutment,  marked  [] 
around  anchor  bolt 

Reynold's  Basin  Bridge  No.  149,  1.60  miles  E.  of 
Uasport,  E.  wing,  towpath  abutment,  lower 
step,  marked  [  ]  with  a  chisel 

Dive  Culvert  No.  114.  Gasport,  towpath  parapet, 
marked  []  wlthchlsel 

Dive  Culvert  No.  115.  Gasport,  towpath  i>arai>et, 
marked  [  ]  with  chisel 

Orangeport  Bridge  No.  153, 1  mile  W.  of  Gasport, 
W.  wing,  towpath  abutment,  marked  i  ]  with 
chisel 

Dive  Calvert  No.  116|  1.50  miles  W.  of  Gasport, 
towpath  parapet,  marked  [  ]  with  chisel 

Dive  Culvert  No.  117, 1.75  miles  W.  of  Gasport. 
towpath  parapet,  marked  [  ]  with  chlst* i 
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1.17 
300.80 

800.97 
803.09 
906.86 

804.13 
804.77 
S05.0U 

806.14 

305.62 

805.85 

,806.96 

807.13 

807.79 

306.54 

309.68 

310.36 

811.06 

811.94 

818.48 

814.06 
815.46 
815.83 

316.73 
817.37 
817.63 


516.886 
616.899 

516.899 

518J051 

616.878 
611.811 

517.818 
514.804 
616.868 

517.669 
517.068 
614.984 

616.596 

518.887 
615.533 
513.756 

517.496 

619.044 


618. 


613.777 

518.887 

510.014 

017.831 

517.987 

517.538 
511.649 
610.648 

517.896 
509.883 

506.108 


601.046 
603.058 

503.060 

508.313 

508.089 
498.973 

603.976 
499.966 

501.617 

503.830 
503.319 
500.085 

601.759 

508.948 
600.688 

497.917 

608.619 
604.300 
504.154 
497.989 
501.996 
495.175 
903.982 
608.148 

56B.684 

496.810 
495.809 

603.487 
495.038 
498.267 


tide, 
New  York, 
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515.778 
518.788 

618.790 

517.943 

516.769 
511.703 

517.708 
514.095 
516.347 

517.550 
516.949 
514,819 

516.489 

518.378 
515.418 
513.647 

617.849 

518.985 

518.884 

513.668 

516.728 

609.905 

517.712 

517.878 

517.414 
511.540 
510.589 

517.317 
609.758 
607.997 
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Klllard's  Bridge  No.  198,  8  miles  W.  of  Omtport, 
E.  wing,  towpatti  abutment,  marked  [  ]  with 
chisel 

Wakeman's  Bridge  No.  164,  8.80  miles  E.  of 
Lockport,  W.  wing,  towpath  abutment,  on 
coping,  marked  [  ]  with  paint 

Young's  Bridge  No.  155, 1.80  miles  E.  of  Lock- 
jxurt.  W.  wing,  towpath  abnonent,  on  coping, 
marked  r]  with  paint 

N.  Y.  C.  &  H.  R.  R.  R.  Bridge  (Lower  Town 
branch),  Lockport,  towpath  abutment,  E.  end, 
rear  corner,  marked  [  ]  with  cbUel 

Adams  Street  Bridge  No.  157,  Lockport,  towpath 
abutment,  E.  wing,  lower  step,  marked  [] 
with  chisel 

Cady  Street  Bridge  No.  16j),  Lockport,  W.  wing, 
towpath  abutment,  flrsc  lower  step,  marked  [  ] 
with  chisel 

Look  67,  Lookport,  towpath,  first  lower  step, 
markedM  wlch  chisel 

Lock  71.  Lockport.  £.  berme,  hollow  quoin, 
markedr]  with  chUel 

300  ft.  E.  of  bridge  No.  165,  1.80  miles  W.  of 
Lockx)ort,  Iron  ring  bolt  at  N.  E.  comer  of 
plank  towpath  bridge  otct  horse  hole 

3.  lO  miles  w .  of  Lockport,  on  stone  wall,  marked 

Swith  paint  and  improvement  bench-mark 
0.  lffl< 

Hawley^s  Bridge  No.  167,  8.90  miles  W.  of  Lock- 
port,  towpath  abutment,  W.  end  of  pier,  on 
flmt  course  of  stone  marked  [  ]  with  chisel 

Sulphur  Springs  Guard  Look,  1.60  miles  E.  of 
Pendleton,  E.  berme,  hollow  quoin,  marked 
[]  with  chisel 

Pendleton  Change  Bridge  No.  169,  berme  side,  E. 
wing,  E.  end  of  lower  step,  marked  [  ]  with 
chlsol 

Highway  Bridge  over  Black  Creek,  3.00  miles  W. 
of  Pendleton,  W.  abutment,  N.  W.  wing, 
marked  []  with  chisel 

New  Home  Bridge  No.  ITS,  8.0  miles  W.  of  Pen- 
dleton, towpath  abutment.  W.  wing,  corner, 
first  lower  step,  marked  [  ]  with  chlnel 

Pickard's  Bridge  No.  174,  4.50  miles  W.  of  Pen- 
dleton, towpath,  on  face  of  abutment,  near  W. 
end,  marked  []  with  chisel 

Btonf^  Road  Cufyert  5.60  miles  W.  of  Pendleton, 
N .  E.,  comer,  marked  [  ]  with  chisel 

Bush's  Bridge  No.  175,  4.0  miles  E.  of  Tona- 
wanda,  on  race  of  towpath  abutment,  marked 
[  ]  with  chisel  and  paf nt 

Erie  R.  R.  Bridge,  Tonawanda,  towpath  abut- 
ment, W.  wing,  fiist  lower  step,  marked  [  ] 
with  chisel 

Tonawanda  Dam,  S.  abutment,  N.  B.  surface 
stone,  between  bolted  Iron  bars,  marked  []■••• 

Bouck  Street  Bridge  No.  180,  Tonawanda,  tow- 
path  abutment,  W.  wing,  marked  []  with 
chisel 

Tonawanda  Change  Bridge  (Grand  Island  Perry), 
No.  182, 1.10  miles  W.  of  Tonawanda,  E.  wing, 
towpath  abutment,  first  coping  stone,  marked 
[]  with  chisel 

Three  Mile  Bridge  No.  188,  8.00  W.  of  Tona- 
wanda, £.  wing,  towpath  abutment,  marked 
[]  with  chisel 

Cherry's  Bridge  No.  184,  8.60  miles  W.  of  Tona- 
wanda, towpath,  W.  wing,  rear  of  abutment, 
second  courne  below  coping,  marked  £  ]  with 
chisel  and  U .  S.  B.  H.,  218  with  paint 

Spies  Bridge  No.  185,  4.60  miles  W.  of  Tona- 
wanda. towpath  abutment,  E.  wing,  marked  [] 
with chUel  and  U.S.  B.  M.  216  with  paint 

Grand  Island  Ferry  (Scott's  Bridge  No.  186)  3.60 
miles  E.  of  International  Bridge,  Buffalo,  W. 
wing  towpath  abutment,  marked  £]  with 
ehisel  and  U.  B.  B.  M.  with  paint :. 


818.89 

819.65 

830.47 

831.17 

831.48 

881.88 
833.13 
333.33 

823.68 

834.96 

836.33 

837.41 

838.94 

831.05 

881.74 

883.46 

884.46 

836.66 

840.24 
840.66 

841.07 

841.73 
84S.86 

844.89 
846.28 


ELBTATIOir  ABOTB 


Mean  tide. 
New  York, 
1900.    . 


Greenbush, 
1901. 


631.919 

631.753 

633.413 

614.168 

516.759 

517.648 
530.050 
571.777 

676.203 

578.684 

576.034 

5ai.576 

676.492 

577.203 

577.690 

873.651 
576.519 

576.883 

580.253 

576.333 

579.869 

679.706 
679.748 

577.406 
678.468 

flr/i.8M 


tide. 
New  York, 
1901. 


5C7.0S0 

506.914 

507.574 

499.839 

501.930 

503.808 
505.311 
556.988 

561.868 

668.846 

561.195 
667.787 

« 

561.658 

563.364 

663.851 

568.812 
561.680 

562.043 

566.418 
561.544 

665.080 

664.866 
664.904 

663.616 


531.820 

531.644 

533.804 

514.059 

616.650 

517.533 
519.941 
571.668 

576.093 

0)78.675 

675.925 

533.467 

676. 3S3 

577.004 

577.581 

578.543 
576.410 

676.773 

580.148 
576.374 

679.760 

879.586 
579.684 


677  .S 
678.854 

ST9.316 


LuT  OF  Bknoh  Marks  Now  Yore  State  Cabals. 


MBOaiPTIOX. 

BUTATIOII  AkI" 

SX^ 

"TS?* 

.■^;s 

SM 

Ofaun  Bridge  So.  I8T.  OH  mil*  K.  of  Inisr- 

Mt.OI 

Ms.ra 

MO.  11 
BI.tI 

us.st 

ni.w 

«1.07> 
SM.MT 

MJM 

K1.B40 

■M.MO 
Kl.HO 

MS.SH 

•"■- 

•M.rat 

M«.H4 

Ml 

BIkK  fiook  Qamra  Look,  8.  >lila  at  W.  hoUow 

877  870 

Ma 

sjrss'?VRrS2.t'  ::^^-'^  "■"'«■ 

Mt 

tn.7m 

HI 

"SfffSSLS^SSii" 

U 

ss.srsri.'iJ'' "»"  '"*'"•" 

Kt 

murkea  D7  ohbellng  In  iioaa  w  h  to  leaie  b 

(M 

•I  Uw  bcHl  ol  (Bit  kboat  1  mils  W.  at  LDok- 

■u 

ottlial[slitlioiu*.&t[£e  S.  K.  ucls,  E.  of  B. 



Ttn«  Ho.  1%. 

ChamplalH  CamaL 

Kla*Mloii«  at  lower  mJt«r  Mlla  of  looki. 


■LBTUtOK  OF  LOWn 


■r  nrlKx  of  Kka  Ohkmpbdn  aaptambcv  U,  IMl  ■«.»& 
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Table  No.  30. 
ChampUUn  CandL 
Bleratloiii  of  Splllwayi  of  Aquedaott  and  WMte-Welrt. 


Ho. 


NAMm 


3 
8 

4 


6 

7 

8 

9 

10 

Al 

.  11 


18 


43 


IS 


AS 

14 
A4 


15 
16 
17 
18 
19 


80 


31 
83 


34 


Barton's  (towpAth) 

Spillwajr  (tMrme) • 

Flynn  (tbwpath) 

Fltigermld  (towpath) 

MeohaniovlUo  (towpath) 

Laiuliupi  or  Stillwater  (towpath) 

Bemla  Heights  (towpath) 

Wllbers  Basin  (towpath) 

Searles  (towpath) 

CoreTllle  (towpath) 

SchaylerTftlle  Aqueduct 

Bollards  Bend  (towpath) 

Towpath 

Fort  Miller  Aqueduct 

Brlstols  (towpath)...,,... 

MosesklU  Aqueduct 

Batterlees  (towpath) 

Ft.  Edward  Aqueduct  

O'Brien's  (spillway  towpath) 

Dunham's  Basin  (towpath) 

Towpath 

Smith's  Basin  (towpath) 

Bmples  (berme) 

At  Wood  Greek  (berme) 

Spillway 

Justs.  Look 30  (berme) 

At  Lock  30  (berme) 

Eastman's  (towpath)  

MaTlUe  (towpath) 


Location. 


Between  Loeke  4  aiul  fi. 
S.70  miles  from  junction.... 

Bef ioe«n  locks  6  and  S. 
5.16  miles  from  Junction.... 

Befioesn  XooJIm  6  a«ui  7. 
8.S0  miles  from  Junction.... 

Between  Looka  7  and  8. 
9.83  miles  from  Junction. . . . 

Between  Looks  8  and  9. 
1S.30  miles  from  Junction. . . 

Between  Locke  9  and  10. 
18.11  miles  from  Junction.,. 

17.86  miles  from  junction. .. 
10.01  miles  from  junction. . . 
34.15  miles  from  Junction. . . 
84.58  miles  from  junction. . . 
38.01  miles  from  junction. . . 
89.78  miles  from  junction. . . 

Between  Loeke  11  and  12. 
SI .67  miles  from  Junction. . . 

Between  Locke  13  and  18. 

83.33  miles  from  Junction.  . 

Between  Locke  IS  and  14. 
85. OU  miles  from  junction. . . 

Between  Locke  14  and  15. 
SS.97  miles  from  junction... 
87.83  miles  from'  junction . . . 
40.75  miles  from  Junction . . . 

Between  Locke  15  and  16. 
48.58  miles  from  Junction. . . 
44.50  miles  from  junction. . . 
48.36  miles  from  junction. .. 
49 .  15  miles  from  Junction. . . 
50.73  miles  from  junction. . . 

Between  Locke  18  and  19. 
66.50  miles  from  Junction.  . 

Between  Locke  19  and  3a 
59 . 80  miles  from  Junction . . . 
59.80  miles  from  junction... 
69.47  miles  from  junction... 

Between  Locke  80  and  %U 

63.87  miles  from  junction... 

64.34  miles  from  junetlon... 


EuETATioir  or  Spillway 

ABOTB 

Greenbnsh. 

Hean  tide. 
New  York. 

S4.(no 

48.760 

46.686 

61.866 

61.966 

76.716 

68.754 

8S.4»i 

78.481 

9S.811 

86.948 
86.881 
87.118 
87.168 
86.379 
87.417 
87.768 

101.678 
101.611 
101.848 
101.899 
101. 1U9 
103.147 
103.493 

96.818 

111  .048 

lOS.SSS 

118.069 

106.848 

131.578 

13S.410 
133.301 
I33r966 

188.140 
137.931 
137.695 

18S.151 
18S.151 
1S9.9S5 
183.188 
183.679 

147.881 
147.8S1 
147.685 
146.868 
147.409 

110.606 


107.088 
106.954 
107.040 


106.984 
106.785 


135.388 


181  813 
131.  S'M 
131. 7;o 


131.714 
131.515 


List  of  Bench  Mahkb  Nbw  York  Stlts  Oanalb.         109 
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tollowed  bj  the  IstbI*  oroHlDg  Hotuirk  BItu  (irlM  bttWMO  Umm  loeka. 
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Table  No.  23. 

Stutem  Diviaioi^^ErHs  CanaL 

Eleratlon  of  SplUwaj  of  Waste- Welcs. 


No. 

LOCATION. 

\ 

BLBTATIOir  OF  8PIIX> 
WAT  ABOTB 

Green- 
bush. 

Mean  dde^ 
New  York. 

1 

8.85  miles  west  of  Lock  No.  1  •.•. 

11.867 

33.888 

84.881 

174.743 

198.419 

3S6.481 
381.841 
803.419 
803.37U 
818.366 
828.844 
858.508 
^.445 
890.886 

36.087 

3 
8 

Abandoned. 
0.03  miles  east  of  Lock  No.   4 

86.968 

4 

0.05  miles  east  of  Lock  No.  10 , 

99.061 

5 

0.28  miles  west  of  Lock  No.  18 

189.473 

6 

O.lSmlles  west  of  Lock  No.  30 

206. 14» 

7 
8 

Abandoned. 
2.04  miles  west  of  Lock  No.  27 

871.161 

9 

18.70  miles  west  of  Lock  No.  80 

296.571 

10 

0.03  miles  west  of  Lock  No.  83 

817. 14» 

11 

0.25  miles  west  of  Lock  No.  33 

817.000 

12 

8.58  miles  west  of  Lock  No.  85 

832.996 

IS 

0.03  miles  west  of  Lock  No.  36 

343.074 

14 

0.20  miles  west  of  Lock  No.  89 

878.238 

15 

0.13  miles  west  of  Lock  No.  41 

889.175 

16 

At  Look  No.  43 

405.026 

Tabub  No.  38. 

EaMem  Division^Erie  CandU 

Elevation  of  Spillway  of  Aqueducts. 


No. 


1 

3 

8 

4 

6 

6 

7 

8 

9 

10 

11 

13 

18 

14 

15 

16 


NAME. 

Location. 

Elkvation  of  Spillway 

ABOVE 

Greenbnsh. 

Mean  tide. 
New   York. 

Lower  Mohawk 

Between  looks  18-19 

Between  locks  32-38 

Between  locks  24-25 

Between  locks  35-26.  . . . 
Between  locks  80-81.  ... 

Between  locks  80-31 

Between  locks  80-31.  ... 

Between  locks  80-81 

Between  locks  81-83 

Between  locks  81-83 

Between  locks  83-88 

Between  locks  85-86 

Between  looks  48-44 

Between  looks  43-44 

Between  looks  44-45.... 
Between  locks  44-45 

174.159 
316.093 
383.284 
289.663 
382.503 
383.367 
383.823 
382.350 
387.H2S 
288.258 
396.699 
818.487 
890.396 
890.289 
411.090 
411.343 

188.889 

UoDer  Mohawk .' 

280.832 

Flat  Stone  Creek.  Van  dlTOk*s 

847.014 

Sansal  kill.  PatteraonTllIe 

354.882 

Schoharie  Creek 

397.383 

Tnklcnn  HrAAlr 

396.991 

Leonardson's  Creek,  Yatesvllle 

Lasher's  Creek 

PlattklU  Creek.  SDrakers 

897.053 
396.980 
803.555 

Canajoharle  Creek • 

808.985 

Otsauaffo  Creek,  Fort  Plain 

811.439 

Castle  ureek.  Indian  Cattle 

888.167 

Fnlmer's Qr^i^tL,  Mnhawk  ,,,rt t,-- 

406.026 

Steele's  Creek,  illon 

406.019 

Mo7er*s  Creek.  Frankfort 

425.820 

Fenruson's  Creek. 

436.973     ' 

List  or  Bsmoh  Mabkb  New  Yobk  Stats  Canau. 
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Tablb  No.  34. 

Middle  Diviaionr-Erle  CaruO. 

EleTatlona  of  Lower  Miter  Sills  of  Locki. 


Distance 

from 
Oreenbush. 

Distance 

betwe«fn 

locks. 

Bench  Marks. 

Clkyatior  or  Lowbb 

HlTKB  HUAm 

LOCK  NUHBEB. 

1 

Eleyation. 

+Hean  tide. 

New  Yorli, 

Below 
bench 
mark. 

Above 
Mean  tide. 
New  York. 

Herklmer-Onelda  county  line. 
46 

107.96 
111.85 
167.95 
167.44 
168.15 
173.17 

i88.irr 

195.87 
904.96 

66.90 
0.19 
0.71 
5.09 

14.90 
7.79 
9.09 

«  ■  ■  • 

398 

398 
994 
997 
819 
833 
353 

•  •  •  • 

19.440 
19.096 
17.974 
18.907 
14.570 
18.663 

481.069 
481.699 
430.998 
410.708 
411.600 
411.618 
404.965 

416.885 

47 

412.159 

48 

401.902 

49 

892.729 

60    

892.693 

61 , 

897.048 

53 

885.718 

South  line  of  Wayue  county. . 

Tablb  No.  3B. 

Middle  Diviaion^Erie  CcmaL 

Xleyatlons  of  Crest  of  Waste- Weln. 


• 

u 

NAME. 

Location. 

ELkYATiON  or  Chest 
Aboyb 

1 

Greenbush. 

Mean  tide, 
New  York. 

1 

Ballou  Cri*pk 

1 09 .  S7  miles  west  of  Oreenbush 

121.50  miles  went  of  Greenbush 

127.86  miles  west  of  Greenbush 

141. U2  miles  webt  of  Greenbush 

184.33  miles  west  of  Greenbush 

19 l.:i5  miles  west  of  Greenbush 

411.447 
414.759 
414.639 

414.5.')4 
895. Ui 9 
389.613 

426.177 

9 
3 

B4*twe«>n  Kome  and  Oriskany.. 
Fore  Bull     

429.489 
429.. %a 

4 

Durham  vllle 

429.284 

5 

Car peuter  Brook 

WeedfliMirt    .....•••..... 

409.80-2 
404.343 

Table  No.  98. 
Middle  Divieionr^Erie  CanaL 
Eleyation  of  Spillway  of  Aqueduoti. 


Na 

NAMB. 

Xiocatioiu 

Elbtatxon  of  Spilxwat 
Above 

Greenbush. 

Mean  tide, 
New  York. 

1 

3 
8 

Sauquoit  Creek 

Oriskany  CreeK 

Cowasselon  Creek 

Cblttenango  Creek .... 

Limestone  Creek 

Butternut  Creek  

Mine  MUe  Creek 

Jordan     ..........■■■«• 

llS.SSmiles  west  of  Greenbush  

117.38mlles  west  of  Greenbush  

143.66  miles  west  of  Greenbush  

415.514 
414.429 
414.409 
414.588 
414.616 
414.903 
894.991 
895.271 
389.513 
890.908 
379.788 
878.361 

480«944 
429.159 
429  1S9 

4 

153.74  mil«w  west  of  Greenbush 

439  318 

6 

160.76  miles  west  of  Greenbush  

429  316 

6 

162 .  83  miles  west  of  Greenbush  

499  6SS 

7 

175.98  miles  west  of  Greenbush  

4<J9  724 

8 

186/7  miles  west  of  Greenbush  

410  ni)i  ' 

9 

Centeroort 

193.85  miles  west  of  Greenbush  

404.948 

ilM  OSS 

10 

Port  Byron    ........... 

195.45  miles  west  of  Greenbush  

196.70  miles  west  of  Greenbush  

11 

Crane  Br-ook  

Seneca  Rlyer • . . 

894  S18 

13 

300.64  miles  west  of  Greenbush  

898.091 

List  of  Hydrographs  Accompanying  Report  on 

New  York  Stream  Gaugings  for 

the  Year  J90h 


STRKAM.                                                                        SfATIOir.                                               YBARS  IRCLITDKD.  PaQB. 

Black  River Iluntin^orivlUe '97-'96,  '99,  '00,  '01  •  368 

Cayadutta  Creek Johnstown *98,  '99,  '00  476 

Ohlttenango  Creek Bridgeport '98-'90-'OO,  '01  382 

East  Canada  Creek Dolgeville '98,  '99,  '00,  '01  466 

Fish  Creek  (west  branch). .  McConnellsville  '98,  '99,  '00,  '01  376 

Hudson  River Fort  Edward..  .'95-'96,  '97,  '98,  '99,  '00,  '01  546 

Hudson  River Mechanicville '98,  '99,  '00  662 

KLnderhook  Creek East  Nassau '92  556 

Kinderhook  Creek Wilson's  Dam »93  556 

Mohawk  River Little  Falls '98,  '99,  '00,  '01  472 

Mohawk  River Kexford  Flats '98,  '99,  '00,  '01  496 

Mohawk  River Uidge  Mills '98,  '99,  '00  438 

Mohawk  River Schenectady '99,  '00,  '01  490 

Normans  Kill French's  Mills .'91  558 

Oneida  Creek Kenwood '98,  '99,  '00  380 

Oriskany  Creek Oriskany  *98,  '99, '00  442 

Oswego  River High  Dam '97,  '98,  '99,  '00,  '01  416 

Saquoit  Creek New  York  Mills '98.  '99,  '00  448 

■Schoharie  Creek Fort  Hunter '96,  '99,  '00,  '01  482 

Schoharie  Creek Scholiarie  Falls '01  486 

■Schroon  River Warrensburg.  .'95,  '96,  '97,  '98,  '99,  '00,  '01'  542 

Seneca  River Baldwinsville '99  404 

Skanea teles  Lake  Outlet. .  Willow  Glen '96,  '97,  '98,  '99,  '00,  '01  400 

AVallkill  River New  Paltz '01  580 

West  Canada  Creek Middleville '98,  '99,  '00,  '01  460 

(713) 


List  of  Photographs  Accompanying  Report  on 
New  York  Stream  Gaugings^  1 90  J. 
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Beaver  River:  Gauge  board  at  Tisse  bridge 360 

Beaver  River:  Tisse  Falls 360 

Cayadutta  Creek:  Gauging  weir 474 

Oayadptta  Creek :  Johnstown  dam 474 

Chittenango  Creek:    Chittenango  Falls 386 

Current  meter,  used  in  gauging  sti-eams 352 

Biast  Canada  Creek:    Beardslee  Falls  and  power  station 464 

East  Canada  Creek:   Dolgeville  dam 464 

Eeopus  Creek:   Bishop  Falls 566 

Gauge:   Plan  of 410 

Good.  Beer  Creek:  Upper  Hanging  Rock  Falls 570 

Housatx)nle  River:   Bulls  Falls 600 

Mohawk  River:   Gilbert's  dam,  Little  Falls 432 

Oswegatchie  River:   Dam  site  at  Wegatcliie 422 

Oswegatchie  River:    Ogdensborg  dam 422 

Oswegatchie  River:    At  Newton  Falls 424 

Oswego  River  cable  station 412 

Oswego  River:    High  dam 412 

Raquette  River:   Upper  Falls  at  Colton 426 

Raquette  River:   Ilannawa  Falls  dam *. 424 

Raquette  River:  Iligley  Falls 426 

Rondout  Creek:    High  Falls 574 

Rondout  Creek:   Honk  Falls 574 

Rondout  Creek:   Honk  Falls  dam 574 

Schoharie  Cre<*k:  Fort  Hunter  dam 47S 

Schoharie  Creek:    Schoharie  Falls  dam 484 

Seneca  River:    Baldwinsville  State  dam 40*> 

Skaneateles  I^ke  outlet:   Weir  at  Willow  Glon 304 

Wallkill  River:   Dashville  Falls 5T6 

West  Canada  Creek:  Trenton  Falls  gorge 454 
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Amendment  of 66 
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Eastern 60,  223 

Middle 60,  273 
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PAGE. 

Bonding  system  proposed  for  highways 29 

Boundary  lines: 

Canada 43 

CJonnecticut 45 

Herkimer  and  Hamilton  counties 228 

Massachusetts 45 

New  Jersey 45 

New  York 42 

Pennsylvania 46 

St.  Lawrence  county 47 

Vermont 45 

Bridges: 

Accidents  to: 
Brighton: 

South  Avenue 124 

Syracuse: 

Clinton  Street 124 

James  Street ; 122 

South  Salina  Street 124 

'  Utlca: 

Genesee  Street  124 

Calculations  for: 
Buffalo: 

Elk  Street  123 

Eighteen-Mile  Creek 123 

Pulton: 

Broadway 123 

Divisions: 

Eastern 189,  220 

Middle '. 122 

Western 286,  307,  326,  343,  344 

Bridges: 

Bureau  of  design  and  inspection 40,    60,  119 

Bridges: 

Built  and  repaired: 

Albion 290 

Bidwell's 290 

Buffalo: 

Ferry  Street,  Black  Rock  Harbor 330 

Ohio  Street,  Clark  &  Skinner  canal 328 

Cohoes: 

Ontario  Street  119 

Canastota: 

Peterboro  Street 264.  278 

Cattaraugus  Indian  Reservation: 

Clear  Creek 292,322,  337 

Cazenovia: 

Foreman  Street 265,  278 
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Bridges — Continued : 

Built  and  repaired — Continued: 

Clark  &  Skinner  Canal:  paob. 

Ohio  Street  328 

Conewango  Improvement: 

Dorloff  cut 120 

Loqkport: 

Oady  Street 322 

Chapel  Street iiOO,  323 

Pine  and  Lock  Streets 301,  323 

Medina: 

Oak  Orchard  Feeder 322,  327 

Mlddleport; 

Vernon  Street 286,  322,  340 

Mlnden 191,  220.  237 

Mohawk  aqueduct,  near  upper 119 

Montezuma  (near)  278 

Oneida  River: 

Three  River  Point 286 

Otisco  Lake: 

Inlet 263 

Pratts  Landing: 

Black  River 119,  272,  277 

Penn  Yan 271 

Liberty  Street  271,  278 

Queensbury: 

Glens  Falls  feeder 119 

Rochester: 

Lyell  Avenue 120,  302,  326,  323 

Plymouth  Avenue 326 

Spencerport 290 

South  St.  Paul  Street 290 

West  Avenue  299,  329,  323 

Rome: 

South  George  Street 263,  278 

Seneca  Falls 270 

Starkweather's 288,  322 

Syracuse: 

Almond  Street  277 

Catharine  Street  277 

Three  River  Point: 

Oneida  River   260 

Three  Mile  Bridge: 

Near  Tonawanda 2SG,  322,  340 

Utica: 

Schuyler  Street 2r>3,  277 

Washington  Street 2(52,  277 

Versailles: 

Cattaraugus  Creek  120,  337 
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Bridges — Continued : 

Built  and  repaired — Ck)ntinued: 

Waterford:  pAaa. 

Swing  over  Ohamplain  Canal 119,  190,  223,  238 

Pultjon  Street  119 

Watervliet: 

Twenty-third  Street 119,  189,  221,  237 

Walseman's  288,  322 

Watson's    288,  322 

Whitesboro: 

Brainard  Street  119 

Bridges: 

Estimated  and  planned: 
Albany: 

North  Ferry  Street 120 

Water  Street 120 

Buffalo: 

Ferry  Street  120 

Canastota: 

Peterboro  Street  120 

Fort  Plain: 

River  Street  *. '       120 

Mechanieville: 

Park  Avenue   120 

Niagara  Falls: 

Inclined  Railway 120 

Rochester: 

Caledonia  Avenue 120 

Schenectady: 

Church  Street 120 

Syracuse: 

State  Street 120 

West  Street 120 

Utlca: 

Schuyler  Street  120 

Watervliet: 

Nineteenth  Street   120 

Bridges: 

Erection  101 

Floors  101 

Inspection 101,  123,  307 

Materials    100 

Painting  102 

Rivets  100 

Specifications 100 

Steel 100 

Brine  in  mortar 96 

Bulkhead: 

Albion  287 

Repairs  306,  308 
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Bureau:  page. 

Bridge  Designing  and  Inspection 40,  00,  11^ 

.    Land   39,  116 

Canada  boundary  line 43 

Canal: 

Barge  canal  survey.    (See  "  Surveys.") 

Board    5 

Black  River 256 

Chemung   295 

Clark  &  Skinner 309 

Bridge  over 328 

Erie: 

Middle  Division,  extent  of: 

Hlstjory  of ; 6 

Hamburg 309 

HoUey  308 

Maintenance 13,  189,  244,  285 

Message  of  Governor  Odell 8 

Cswego 256 

Shinnecock  and  Peconic 41,  193,  227,  238 

Cayadutta  Creek: 

Near  Johnstown,  B*ulton  county 474 

Views  of,  facing  page 474 

Flow  of 475 

Hydrographs  of 476 

Run-off   477 

Cayuga  Lake: 

Water  records  281 

Catskill  Creek: 

At  South  Cairo,  Greene  county 561 

Current  meter  measurements 565 

Gauging  station 562 

Water  powers 564 

Cement: 

Specifications   36,    93 

Tests  for  36,  107 

Municipal  works  38 

Natural 37 

Portland 37 

State  works 36 

Chenango  River: 

At  Blnghamton,  Broome  county 602 

Current  meter  measurements 602 

Discharge 602 

Diversion  604 

Drainage  areas   604 

Gauge  602 

Plow  of  603 

46 
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Chemung  River: 

Bank  protection:  paoe. 

CJorning 2D8,  338 

Blmira 297,  338 

Dyke: 

Elmira 297,  338 

Oliittenango  Creek: 

At  Bridgeport,  \iadison  county: 

Current  meter  measurements 360 

Flow  of   382 

Hydrographs  of 382 

Reservoirs   381 

Runoff   384 

At  Ohittenango,  Madison  county: 

Current  meter  measurements 385 

Flow  of  383 

Reservoirs   383 

Water  powers   387 

Concrete: 

Classes   93 

Depositing 97 

Faces 98 

Forms 97 

Mixing 96 

Proportions  95 

Specifications   95 

Voids 95 

Connecticut  boundary  line 45 

Contents,  table  of,  report  on  gauging  of  streams 715 

Convention: 

Delegates  to  76 

Supervisors,  for  highway  improvement 28,    76 

Co-operation  with  U.  S.  G.  S.: 

Measurement  of  streams 48,  232,  347 

Survey  of  State 40,  125,  127,  194,  231 

Contracts: 

Completed  during  1901 237,  278,  322 

Under  "  nine  million  "  work 52 

Contracts  completed,  canals: 
Divisions: 

Eastern 237 

Middle 278 

Western 322 

Contracts  pending,  canals: 
Divisions: 

Eastern 54,  238 

Middle  54.  277 

Western  54,  323 
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Contracts  completed,  highways; 

Divisions:  page. 

Eastern 237 

Middle 280 

Western  322 

Summary  (table)  16 

Contracts  pending,  highways: 
Divisions: 

Eastern 238 

Middle 279 

Western   323 

Summary  (table)  16 

Court  of  Claims  surveys.     See  "  Surveys,  Court  of  Claims." 
Cross  Lake: 

Water  records   281 

Croton  River: 

Flow  of   590 

Precipitation  595 

Reservoirs    589 

Run-oflf   595 

Creeks : 

Bank  protection: 

Glen 295,  304,  336 

Plow  of,  see  name. 
Improvement  of: 

Beeman's    334 

Bond   193 

Conewango    303,  336 

Clear  292 

Eighteen  Mile 296,  334 

Glen 25)10,  304.  336 

Gott's 334 

Limestone 266 

Mud 291,  335 

Ransoms 334 

Mood 193 

Current  meter 352 

Picture  of,  facing  page 352 

County  lines  47,  194,  228 

Culverts: 

Divisions: 

Western    305 

Tonawanda   294 

Repairs  of   290 

Fish  Creek 338 

Dams: 

Beaver  River.  (See  Annual  Report  State  Engineer  1900  p.  4^8.) 
Brasher  Falls: 

St.  Regis  River 262 
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Bamfl — Continued : 

Oswego  River:  paob. 

High 267 

Oswego 288 

Minetto 287 

Pine  Kill,  apron  for 236 

Saranac  (and  lock) 193,  227 

IMscharge  of  streams: 

GaugingB  of  48,  347 

(See  name  of  stream.) 

Drainage: 

Conewango  Creek  308 

Eighteen  Mile  Creek,  Niagara  county 297 

Mud  Creek,  Niagara  county 291 

State  Ditch,  Niagara  county 294 

East  Canada  Creek: 

At  Beardslee  Falls,  Herkimer  county 463 

View  of,  facing  page 464 

Water  powers   • 464 

At  DolgevUle,  Herkimer  county: 

Current  meter  measurements  of 462 

Diversion  of  T 463 

Drainage  areas  467 

Flood  discharge 464 

Flow  of  465 

Hydrographs  of 466 

Low  water  flow 467 

View  of,  facing  page 464 

Water  powers 464 

Bngineering  expenses: 
Divisions: 

Eastern 219 

Middle 256 

Western  322 

Summary 57,  61,  235,  275,  324 

Esopus  Creek: 

At  Kingston,  Ulster  county 566 

Current  meter  measurements 567 

Drainage  area  568 

Flow  of   568,  571 

Gauging  station 566 

View  of   566 

Water  powers   570 

Excavation,  specifications  for 88 

Extraordinary  repairs  of  canals: 
Divisions: 

Eastern 189,  221 

Middle 245,  258 

Western  285,  338 

Summary  57 
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Feeders:  paob. 

Genesee  Valley 285,  345 

Glens  Falls 189 

Levels  on 677 

Rexford  Flats: 

Break  in , 189 

IJnnavigable ^ 189,  285 

Fish  Creek,  west  branch - 372 

At  McCk>nnellsvilIe,' Madison  county: 

Current  meter  measurements  of .•  .• 373 

Discharges  of 373 

Flow  of .    374 

Hydrographs  of *  376 

Run-off   •      .  376 

Water  powers 577 

Fish  Creek,  east  branch 376 

Field-notes,  maps: 

Old 235 

Flshkill  Creek: 

At  Glenham,  Dutchess  county 582 

Current  meter  measurements 583 

Gauging  station ^ 583 

Water  powers 582 

Forest  Preserve  Board  surveys 228 

Fort  Montgomery: 

History  of 44 

Formulae,  flow  of  water 355 

Francis*  formulae 355 

Freezing  of  mortar 38,  96,  108,  112 

Fuller  law: 

Rebate  under *. 61 

G«,tes: 

Albion  waste-weir • 287 

Seneca  Lake  Outlet 245,  289,  275,  277 

Spencerport  waste-weir 294 

Stop .306 

Repairs  needed   306 

Gaugings  of  discharge  of  streams  (see  name  of  stream) 347 

Act  appropriating  for 194 

Expenses    232 

Formulae  355 

Genesee  River: 

At  Rochester,  Monroe  county 417 

Drainage  areas 419 

Floods  of 419 

Gaugings  of   418 

WatJer  powers   418 

At  Mount  Morris 418 
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Good  Beer  Kill:  page. 

Hanging-.  Rock  Falls,  view  of,  facing  page GTO 

Water  power 571 

Good  roads: 

See  "  Highway  Improvement." 

Bonding  system  29 

Convention 28,     76 

Lectui:e  by  H.  B.  FuUerton 80 

Material  for   20,  310 

Views  of,  facing  86 

Governor's  message  on  canals 8 

Guard  lock  and  gates,  Seneca  Lake  Outlet 245,  269,  275,  277 

Grass  River: 

Drainage  area 421 

Water  powers 422 

Harbors: 

Canandaigua  Lake: 

Foot  of 247 

Hamilton  county  line 228 

Herkimer  county  line ' 228 

Highway  improvements   15,  195,  251,  310 

.    Appropriation  for  16,     85 

Completed  each  year /  16 

Convention 28,     76 

Engineering  expenses   61 

Laws 62 

Maintenance  of  66,  216,  312 

Money  system   80 

Petitions  for  15 

Prison  labor  for ^ 26 

Surveys  for  (see  '*  Surveys  of  Highways  ") 15,  216,  236,  254 

274,  319,  320,  325 

Divisions: 

Eastern  195 

Middle 251 

Western   310 

Wide  tires 18,  67,    79,  312 

Local  laws  for  70 

Highways,  improved: 

See  table  facing  page  16.     See  tables  on  pages  216,  254,  320. 

Albany  countj-: 

Delaware  turnpike.  No.  7 195,  238 

Views  facing  pages 20,    22,     24 

Delaware  turnpike,  No.  41 208,  239 

Louden  road,  No.  22 201,  238 

Broome  county: 

Chenango  River  road.  No.  47 251,  279 
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Highways,  Improved — Continued: 

Chemung  county:  paqb. 

South  Broadway  road.  No.  30 16,  315 

Southport  road,  section  1,  No.  13 315,  322 

Southport  road,  section  2,  No.  28 311,  314, 323 

Southport  road,  section  3,  No.  29 315,  323 

Clinton  county: 

PlatsburgrKeeseyille  road,  section  1,  No.  56 214,  240 

Windsor  road,  section  1,  No.  57 214,  240 

Cortland  county: 

Cuyler  road  (at  Truxton),  No.  40 251,  279 

Delaware  county: 

Griffin's  Comers  road,  No.  36 206,  239 

Brie  county: 

Orchard  Park  road,  No.  27 310,  313,  322 

River  road,  No.  23 310,  322 

White's  Corners  road.  No.  2  and  No.  2a 310,  322 

Fulton  county: 

Gloversville-Mayfield  road.  No.  33 204,  239 

(Views  facing  pages  14  and  26.) 
Herkimer  county: 

Frankfort  and  Utica  road,  No.  14 197,  238 

Monroe  county: 

East  Avenue  road.  No.  5 316,  322 

(View  facing  page  34.) 

Fairport  road.  No.  60 311,  317,  323 

t  Hudson  Avenue  road,  section  1,  No.  15 16 

li  Lfittle  Ridge  road,  section  1,  No.  6 311 

^>  Plttsford  road,  No.  61 316,  323  » 

\:>  Montgomery  county: 

:V  Amsterdam-Mlnaviue  road.  No.  32 203,  239 

;4  Oneida  county: 

\^,  Sauquoit  Creek  coad,  No.  21 251,  280 

Deerfield  road,  No.  3,  table  p 16 

I'/.  Onondaga  county: 

Cortland  Street  road,  No.  8 252,  280 

Fabius  and  Apulia  road.  No.  49 252 

James  Street  road,  No.  9,  table  p 16 

West  Lake  road.  No.  48,  table  p 16 

Orange  county: 

Cochecton  Turnpike  road,  No.  43 209,  239 

Goshen-Florida  road,  No.  44 210,  239 

Middle  town-Pine  Bush  road,  No.  45 210,  239 

Newburg- Woodbury  road.  No.  42 209,  239 

Turners-Monroe  road.  No.  46 211,  239 

Rensselaer  county: 

Hoag's  Comers  road,  No.  55 213,  240 

Troy  and  Brunswick  road,  section  1,  No.  10 196 

Troy  and  Brunswick  road,  section  2,  No.  25 201,  238 
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Highways,  improved — Continued: 

Rensselaer  county — Continued  paob. 

Troy  and  Greenbush  road,  section  1,  No.  11 237 

Troy  and  Greenbush  road,  section  2,  No.  26 202,  238 

Saratoga  county  : 

Glens  Falls-Saratoga  road,  J^o.  58 215,  240 

Waterford-Mechanicville  oroad,  section  1,  No.  3^ 207,  239 

Waterford-Mechanlcville  road,  section  2,  No.  59 215,  240 

Schenectady  county: 

Troy  and  Schenectady  road,  No.  1,  table  p 16 

Ulster  county: 

Saugerties- Woodstock  road,  section  1,  No.  37 206,  239 

Saugerties- Woodstock  road,  section  2,  No.  38 207 

Ulster  and  Delaware  road,  section  1,  No.  16 197,  237 

(View  facing  p.  30.) 

Ulster  and  Delaware  road,  section  3,  No.  31 203,  239 

(View  facing  p.  28.) 

We&tchester  county: 

Ardsley-Elmsford  road,  section  1,  No.  18 199,  238 

Ardsley-Elmsford  road;  section  2,  No.  34 205,  239 

(View  facing  p.  34.) 

Armonk-Mt.  Kisco  road.  No.  50 211,  2^ 

Armonk- White  Plains  road,  section  1,  No.  20 20O-238 

Armonk-White  Plains  road,  section  2,  No.  35 20&-239 

(View  facing  p.  18.) 

Briar  Cliff-Echo  Lake  Iroad,  No.  54 213,  240 

Hastings-Ardsley  road,  No.  17 198,  238 

Mamaroneck-White  Plains  road.  No.  19 199,  238 

(View  facing  p.  32.) 

Mt.  Kisco-Bedford  road.  No.  51 211,  240 

McKeel's  Comers-Briar  Cliff  road,  No.  53 212,  240 

Unionyille-McKeel's  Comers  road.  No.  52 212,  240 

(View  facing  p.  16.) 

White  Plains- Armonk  road,  section  1,  No.  20 200,  238 

White  Plains-Airmonk  road,  section  2,  No.  35 205 

(View  facing  p.  18.) 
Housatonic  River: 

At  GayloPdsviUe,  Conn 599 

Current  meter  measurements 600 

Gauge  599 

Gaugings  of 601 

Low  water  flow.- ; 601 

Water  powers  60O 

View  of,  facing. 600 

Hudson  River: 

Drainage  tributary  to  lower  river 554 

At  Fort  Edward,  Washington  county 543 

Drainage  area 545 

Flow  of 546 

Gauges  544 

High  water  discharges 545 
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Hudson  River — Continued:  paqb. 

J                                   Hydrographs 547 

»                                   Run-off  547 

At  Mechanicville,  Saratoga  county 548 

Ourrent  meter  measuretnents 549 

Flow  of 550 

Formula  for 548 

High  water  discharges 540 

Hydrographs 551 

Run-off   552 

Hydrographs,  list  of 713 


^ 


Improved  roads,  not  macadamized 17 

Instructions  to  bidders 104 

Indian  River: 

At  Indian  Lake  dam,  Hamilton  county 536 

Discharge  of 537 

Storage  of 536,  538 

Iron: 

Castings  for  bridges 101 

Pipes  for  culverts 100 

Kinderhook  Creek 554 

At  East  Nassau,  Rensselaer  county 555 

Flow  of 557 

Hydrographs 557 

Run-off   656 

At  Wilson's  Dam 555 

Flow  of 557 

Hydrographs 557 

Run-off   556 

Xake: 

Champlain  70 

Outlet  (see  Richelieu  River) 427 

Ontario: 

Drainage  tributary  to 358 

Seneca : 

Guard-lock 245,  269,  275,  277 

Levels  of  water 245 

Land  Bureau,  report 39,  116 

Levels: 

9    Barge  canal 47,  617 

Bench  marks 181, 629,  644 

Canals: 

Champlain 660 

Erie: 

Divisions: 

ESastern , 655 

Middle 681 

Western 699 

Oswego 699 

Champlain  canal  ^ 669 
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Levels — Ck)ntinued: 
Erie  oanal: 

•Dl  visions:  paqb. 

Eastern ^ 655 

Middle 681 

Western  699 

Former  630 

Feeder: 

Glens  Falls 677 

Glens  Falls  feeder i 677 

History  619 

Instructions 626 

Instruments 626 

Methods   628 

Oswego  canal 691 

Precise 131 

Primary   132 

Report ; 617 

Results ^ 

Seneca  River 695 

Spirit ; 135.  617 

Leutz6,  Trevor  McClurg,  picture  and  notice  of 188 

Locks: 

Guard-locks: 

Seneca  Lake 246,  269,  275,  277 

Repairs  of 309 

Saranac 193,  227 

Maintenance: 

Canals  13,  189,  244,  285 

Highways 28,  34,  66,  216,  312 

Masonry: 

Concrete 95 

Pointing 95 

Specifications W 

Stone  paving 99 

Third  class *. W 

Maps: 

Ancient,  presented  by  H.  E.  Pierrepont,  Esq 39 

Blue  lines 230 

Maps  and  field  notes,  old 235 

Maps  and  monuments 280 

Massachusetts  boundary  line 45 

Massena  River: 

Water  power  development 014 

Measurements: 

Current  meter ^. • 3^2 

Flow  of  streams  (see  name  of  stream) 347 

Message: 

Governor  Odeirs  on  canals 8 
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Mohawk  River:  *         paob. 

At  Dunsbach  Ferry 498 

Discharge 499 

Flow  of 501 

Gauge  readings • 498^99 

Run-off 503 

At  Little  Falls,  Herkimer  county 467 

Current  meter  measurements 468 

Diversion  : 469 

Flow  of 470 

Flood  discharge 473 

Hydrographs 471 

Low  water  flow 473 

Run-off   .* 472 

View  of,  facing  page 432 

At  Rexford  Flats,  Saratoga  county 492 

Current  meter  measurements 494 

Diversions 492 

Discharge 494 

Flow  of   353,  495 

Hydrographs  of 496 

Run-off   497 

At  Ridge  Mills,  Oneida  county 435 

Discharge  of ; 439 

Flow  of 437 

Hydrographs  of 438 

Run-off  436 

Turbines 436 

At  Rocky  Rift  Dam,  Herkimer  county 473 

Current  meter  measurements 474 

Flow  of   474 

Mohawk  River,  gaugings  of 432 

Diversions  from 433 

At  Schenectady 353,  488 

Current  meter  measurements 488 

Discharge 491 

Drainage  area 492 

Flow  of  489 

Hydrogi'aphs  of 490 

Run-off 491 

Mohawk  River: 

Discharge  by 531 

Elements  of 517 

Elevations  of 517 

Fall  of  river 521 

Formula 528,  530 

Floods 532 

relocation  of  gauges 513 

Slope  gaugings 503 

At  Amsterdam  508 

At  Cohoes  dam 504 
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Mohawk  Biver — Oontinoed: 

Slope  gaugings — Goatinned:  pagb. 

At  Canajobarie 510 

At  Fort  Hooter 509 

At  Hoffoiao's  Ferry 50ft 

At  Herkimer 51^ 

At  Uttie  Falls 512 

At  Rocky  Rift  dam 511 

At  Rexf  ordB  Flats 50ft 

At  Scheoectady 507 

At  St  JohosYiUe 510 

At  Vlacher's  Ferry 50ft 

At  West  Troy  Co.  dam 505 

At  Yosts 500 

At  Utica,  Oneida  eoooty 450 

Current  meter  measorements 451 

Flood  discharges 451 

Flow  of 453 

Gaoging  450 

RoD-off  452 

Mooey  system  of  road  tax 81 

MoDomeots  aod  maps,  examioation  of 230 

Mortar: 

Classifications 03 

Freezing  of Oft 

Mixing »4 

Moose  River  358 

Gaoge  readings 359 

Hydrographs  of 300 

Water  powers 360 

Mollin's  formula 356 

Navigation : 
Division: 

Eastern 189 

Middle 244 

Western  285 

New  Jersey  boundary  line -^^ 

New  York  city: 

Water  supply  for: 

Catskill  Creek 561 

Croton  River 586 

Esopus  Creek 56ft 

FishklU  Creek 582 

Gaugings  of  sources 660 

Ilousatonic  River  599 

'Location  of  stations  560 

Rondout  Creek 571 

Sawkill  Creek 569 

Ten  Mile  River .' 596 

Wall  Kill  River 577 
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Niagara  River  power  development 612 

Normans  Kill: 

At  French's  Mill,  Albany  Connty: 

Flow  of 559 

Hydrographs   559 

Run-off  550 

On«ida  Creek  377 

At  Kenwood 379 

Flow  of 378 

Hydrographs  of 380 

Meter  measurements  377 

Rnn-off 378 

Oneida  River: 

At  Brewerton,  Onondaga  county 405 

G-auge  405 

Gauge  readings 406 

Water  powers 406 

Ordinary  repairs  of  canals: 
Divisions: 

.     Eastern  219 

Middle  ^4,  256 

Western   329 

Summary    57 

Oriskany  Creek: 

At  Oriskany,  Oneida  County: 

Flow  of 441 

Hydrographs  of 442 

Meter  measurements  443 

Run-off 441 

At  Wood-Road  Bridge,  Oriskany,  Oneida  County: 

Current  meter  measurements 444 

Drainage  area 444 

Gauge  readings  445 

Reservoirs 444 

Oswego  canal: 

Bench  marks 691 

Dams  267 

Repairs   256 

Levels  691 

Oswegatchie  River 422 

Current  meter  measurements 424 

Drainage  area 423 

Discharge  42A 

Water  powers 423,  425 

Views  of,  facing 422,  424 

Oswego  River: 

Character  of 50 
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Oswego  River — Ck>atiiiued: 

ft 

Dams:  paob. 

High  Dam 267 

Oswego 268 

Minetto 267 

Plow  of • 407 

At  High  Dam,  near  Oswego 412 

Drainage  areas 411 

Flow  of 414 

Gauge   412 

Hydrographs  of  1697-1901 416 

View  of,  facing 412 

Hydrographs  of,  facing 416 

Meter  measurements  411 

Above  Minetto,  Oswego  county 408 

Drainage  areas 411 

Flow  of 411 

Gauge  411 

Meter  measurements 411 

View  of,  facing 412 

Run-off  416 

Storage  area 410 

Views  of,  facing ^ 412 

Oyster  beds,  surveys  of 89,  114 

Painting,  specifications  for 102 

Pennsylvania  boundary  line 46 

Petitions 62 

Photographs,  list  of 714 

Piles: 

At  Elmlra 297 

At  Glen  Creek 206 

Prison  labor  for  highway  Improvement 26 

Raquette  River 425 

Current  meter  measurement 427 

Drainage  areas 426 

Water  powers 426 

Views  of,  facing. 424,  426 

Regulating  water  of  Seneca  Lake 2i5,  269, 275,  277 

Report  of: 

Bridge  design 40,  119 

Cement  tests 36,  107 

Co-operative  survey  41,  125 

Eastern  Division  Engineer 187 

Land  Bureau  39,  116 

Measurement  of  streams 48,  347 

Middle  Division  Engineer •. 243 

Oyster  lands 39,  114 

State  Engineer  and  Surveyor 5 

Topographical  survey 41,  125 

Western  Division  Engineer 285 
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Richelieu  River 427 

Discharge  of 428 

Run-off,  1875-1898 430 

Water  powers 427 

Rivers,  flow  of  (see  name). 
Bank  protection: 
Chemung: 

Corning 298,  338 

Elmira 297,  338 

Rivets  • 100 

Rondout  Creelc: 

At  Honk  Falls,  Ulster  County 575 

View  of,  facing 574 

Water  powers 575,  576 

At  Rosendale,  Ulster  County: 

Current  meter  measurements 573 

Discharge  of 573 

Diversions  from  574 

Views  of  (facing) 574 

Water  powers  on 576 

Road  materials: 

Tests  of 20 

Western  Division 310 

St  Lawrence  county  line 47 

St.  Lawrence  River: 

Drainage  basin 420 

Drainage  areas  422 

Salmon  River: 

Above  Pulaski,  Oswego  County: 

Flow  of ; 371 

Gauge 370 

Meter  measurement: 

At  Fox  bridge 369 

At  Stillwater  bridge 370 

Run-off : 372 

Water  powers '. 370 

Sand: 

Washing  of 93 

Sauquoit  Creek: 

At  New  York  Mills,  Oneida  County: 

Current  meter  measurements , .  450 

Flow  of 446 

Hydrographs  of 448 

Run-off 446 

Water  powers 449 

SawkiU  Creek: 

Tributary  to  Esopus  Creek,  Ulster  County 569 

Current  meter  measurements  569 

Extreme  dischai:ges 569 
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Schoharie  Creek:  pagb. 

At  Fort  Hunter  Dam,  Montgomery  County 478 

Flow  of  478,  481 

Hydrographs  of 482 

Meter  m^Eisurements 479 

Runoff 480 

View  of.  (facing)  478 

At  Mill  Point,  Montgxwnery  County 488 

Gauge  483 

Meter  measurements  of  .* 488 

At  Schoharie  Falls: 

Drainage  area 487 

Hydropraghs  485 

Run-ofT  487 

Views  (facing) 484 

Water  powers 486 

Schroon  River: 

At  Warrensburgh,  Warren  County 639 

Current  meter  measurement 539 

Drainage  area 5^ 

Flow  of  541 

Gauge  539 

Hydrographs  542 

Run-off  i 542 

Seneca  Lake: 

Guard  lock 245,  269,  276,  277 

Leyels  of  water ; 245 

Seneca  River: 

At  BaldwlnsvlUe,  Onondaga  County 402 

Flow  of  404 

Hydrographs  404 

Meter  measurements  402 

Run-off 403 

View  of  (facing)  402 

Water  records  281 

At  Jack's  Reef 408 

Shinnecock  and  Peconic  canal 41 

History  of 41 

Improvement  of  193,  227 

Contract  for  238 

Skaneateles  Lake  Outlet  387 

Current  meter  measurements 394 

Flow  of 389 

Hydrographs   399 

Run-off  395 

Water  powers 387 

Slips: 

Clark  &  Skinner,  Buffalo 309 

Ohio  basin,  Buffalo 309 
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Slope  walls: 

Division:  paqb. 

Western 290, 343,  346 

Special: 

Surveys  (see  "  Surveys  ")• 
Works  (see  "  Works  "). 
State  Engineer  and  Surveyor: 

Duties 5 

Report 5 

Steel: 
Stop  gates: 

Western  Division 308 

Streams: 

Gaugings  of  discharge  of  (see  name  of  stream) 48, 232,  347 

Structures: 

Condition  of: 

Divisions: 

Eastern 189 

Western  305 

Repairs  of: 

Western  Division 289 

Surveys: 

Barge  canal 194,  223,  273 

Boundary  lines 194 

Canals: 

History  of  7 

Co-operative  of  State 40,  125,  127, 194,  231 

Court  of  Claims 38, 194,  229 

Divisions: 

Eastern 228 

Middle 272 

Western  304,  331 

Forest  Preserve  Board 228 

Oyster  beds 39,  114 

Seneca  Lake 245 

Special 236-276 

Summary  60 

Surveys  of  highways: 
Division: 

Eastern 216,  236 

Middle 254,  274 

Western 319, 320,  325 

Summary 15 

Surveys,  special: 

Divisions:  ) 

Eastern 236 

Middle 276 

Summary  60 
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Supervisors'  Convention:  page. 

For  highway  improvement 28,  76 

Delegates 76 

Susquehanna  River: 

At  Bmghamton,  Broome  county: 

Current  meter  measurements 605 

Drainage  areas 606 

Flow  of 606 

Guaging  station 604-607 

Water  powers 606 

Ten-Mile  River: 

Below  Dover  Plains,  Dutchess  county 596 

Current  meter  measurements 597 

Discharge 697 

Water  power 597 

Water  privileges  on 598 

Tests: 

Brine  in  mortar 108,  112 

Cement 36,  107 

For  State  works 36 

For  municipal  works / 38 

Freezing  of  mortar 38.  96, 108.  112 

Road  material 20 

Rocks 20,  23 

Sand 93 

Towpath: 

At  Geneva,  extension  of 247, 269,  277 

Triangulation: 

Primary   138 

U.  S.  Geological  Survey: 

Co-operative  survey  of  State 40,  125,  127, 194,  231 

Bench  marks 181 

Triangulation 138 

Co-operative  measurement  of  streams 48,  232,  347 

Vermont  boundary  lines 45 

Vertical  walls: 

Western  Division 339 

Walls: 

At  Albion 344 

At  Fulton: 

Genesee  Valley  feeder 345 

At  liockport  345 

At  Owasco  Lake 266 

At  Skaneateles 266 

Slope  walls 200. 346,  343 

Vertical  walls 339 
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WallkiU  River:  paqb. 

At  New  Paltz,  Ulster  county  577 

Drainage  areas 579 

Plow  of 579 

Gauging  station 578 

Hydrographs 581 

View  of  Falls,  facing 576 

Water  powers 577 

Waste  weirs  and  spillways: 

Middle  Division 250 

Pitcher's : 259 

Western  Division: 

Repairs  needed 308 

Water,  measurement  of  flow  of 48,  349 

Records  Oayuga  Lali^e,  Cross  Lal^e  and  Seneca  River 281 

Water  Powers  of  New  York  State: 

Inquiries  from  foreign  powers 609 

Weir  formula 355 

Water  supply  for  New  York  city: 

Gaugings  of  sources 5G0 

(See  "New  York  Oity.") 
West  Canada  Creek: 

View  of  gorge,  facing 464 

At  Middleville,  Herkimer  county 456 

Current  meter  measurements 457 

Drainage  area 460 

Flow  of 458 

Hydrographs  of 459 

Low  water  flow. 460 

Run-oCf '. 460 

At  Twin  Rock  bridge,  Oneida  county 453 

Current  meter  measurements 453 

Drainage  area 454 

Flow  of 453 

Flood  discharge 455 

Gauge  readings  , 454 

Wide  tires 18,  67,    79,  312 

Laws 70 

Works,  special: 
Divisions: 

Eastern  236 


